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Publications of CHRISTOPHER SOWER COMPANY, Philadelphia. 

Brooks's Normal Geometry and Trigonometry. 

By the aid of Brooks's Geometry the principles of this beautiful science can be easily acquired ia 
one term. It is so condensed that the amount of matter is reduced one half, and yet the chain 
of logic is preserved intact. The subject is made interesting and practical by the introduction 
of Theorems for original demonstration. Practical Problems, Mensuration, etc., in their ap* 
propriate places. The success of the work is very remarkable. Key, S1.05*. 



Brooks's Plane and Solid Geometry. Complete. 
Brooks's Plane and Spherical Trigonometry. 

In these new works the subjects have been fully developed with all the clear reasoning, broad 
analyses, and lucid explanation for which the author has become famous. Newest methods are 
used. Colleges and schools of the highest grade will find them works they have been wanting. 



Brooks's Normal Algebra. 



The many novelties, scientific arrangement, clear and concise definitions and principles, and 
masterly treatment contained in this work make it extremely popular. Each topic is so clearly 
and fully developed that the next follows easily and naturally. Young pupils can handle 
it, and should take it up before studying Higher Arithmetic. It can be readily mastered in 
one term, and only needs introduction to make it indispensable. Key, $1.05*. 



Peterson's Familiar Science. 12mo. 
; Peterson's Familiar Science. 18mo. 

Tills popular application of science to every-day results is universally liked, and has an immense 
circulation. No school should be witliout it. Inexperienced teachers have no difficulty in 
teaching it. 

Griffin's Lecture Notes on Chemistry. 
Griffin's Natural Philosophy. 

BY LA ROY F. GRIFFIN, 

LATB PROP. OP NATURAL SCIBNCBS AND ASTRONOMY, LAKB FORBST UNIVBRSITY, ILL. 

Professor GrifRn presents his subject simply, clearly and logically, his definitions are brief and 
clear, and his experiments vivid and impressive, so that the subject is easily mastered. The 
latest applications of the science to Electric Lights, Telephone, Phonograph, £lectro-Platin£, 
Magnetic Engines, Telegraphing, etc., are lucidly explained. 



Beading French Grammar. 

Irregular French Verbs with their Inflections. 

By ED. H. MAGILL, Ex-President of Swarihmore College. 

Sheppard's Text-Book of the Constitution. 
Sheppard's First-Book of the Constitution. 

The ablest jurists and professors in the country, of all political denominations, have given these 
works their most unqualified approval. Every young voter should be master of their contents. 



Montgomery's Industrial Drawing. 

This consists of a gkries of Drawing Books, compT\su\2 * "PtYaiaLtv w^^ \T>X«CKi«^>aS» Q.«o»sfc 
The system is^ self-teaching, is carefully graded and \s easW-j \aMi\£tv\.. 
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PREFACE. 



This work consists of four parts: — First, — a short treatise upcm the 
Didactics of Arithmetic, consisting of remarks upon the characteristics 
of a good work on Arithmetic and the Methods of teaching the same. 

Second,—^ Key to the Normal Union Arithmetic, in which the 
principles and methods therein presented are more fully developed 
by remarks, suggestions, and the solution of many of the problems. 

Third, — a complete set of answers to all the problems. 

Fourth, — ^a Manual containing additional problems under the 
heads of Arithm>eiical AnaXysis and Miscellaneous Problems; and also 
other subjects not treated in the Arithmetic. 

The object of the first part is to give young teachers some general 
suggestions in regard to teaching Mental and Written Arithmetic 
with special reference to aiding those who are using the Norma* 
Union • Arithmetic. The suggestions, though brief, will, it is 
believed, be found interesting and instructive. 

The object of the Key is two-fold:— i<i>«^, to aid those who are pur- 

«»ung the study of Arithmetic without an instructor. To such the 

Key stands in the place of the teacher. When a subject is too difficult 

they can resort to the Key as the pupil does to the instructor. I 

advise such, however, to depend upon the Key as little as possible, 

since whatever one overcomes himself is a triumph that gives 

strength for new difficulties. Mental strength is the resuU of mental 

labor, 

(Hi) 
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Second, to assist young and inexperienced teachers. There are 
many young teachers in the common schools who often feel the need 
of some such work of reference. Even when they can solve the 
problem, they like to compare their solution with some other, to see 
whether they are teaching their pupils the best methods. To such 
also it is hoped this work will prove acceptable. 

The object of giving a full set of answers to the problems is the 
convenience of such teachers as may prefer to use an edition of the 
Arithmetic without answers. 

The object of the Manual is to supply additional problems on the 

subjects presented in the book, and also to give a knowledge of the 

elements of a few subjects sometimes required by common school 

pupils. 

EDWARD BROOKS. 
NoBMAii School, 1878. 
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CHAPTER I. 

NATURE OF A OOUBSE IN ABITHMETia 

ARITHMETIC IS the science of numbers, and the art of 
calculation. For the purpose of instruction it may be, 
divided into two parts: Mental Arithmetic and Writ- 
ten Arithmetic. In Mental Arithmetic the problems are 
solved without the aid of written characters, the numbers 
and conditions being retained Id the mind and the operation 
being purely a mental one. In Written Arithmetic the 
operations are performed partly by the aid of written cJutr' 
acters. 

It will be noticed that we use the terms Mental and 
Written, instead of the more frequently used terms, " Intel- 
lectual" aad ''Practical." The reason is that the former 
terms are much more appropriate, as a very little thought 
will show. The term **Practicalf^^ as applied to Arithmetic, 
is a misnomer — all Arithmetic should be practical. In one 
case we solve questions mentally, and in the other case we 
employ written characters to aid the mind in the computa- 
tion ; hence the propriety of the division of Arithmetic into 
Mental and WHtten, 

Many authors and teachers distiDguish these two methods 
by the terms oral and written, but this is also a mistake. 
Neither Mental nor Written Arithmetic is oral unless it is 
recited, and when recited Written Arithmetic is as much oral 
as Mental Arithmetic. We may solve a problem in Mental 
Arithmetic without speaking a single word, and surely such 
a solution could not be called an oral one. The 61iol^V& ^%^ 

(5) 
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tinction is that id one case the solution is purely menkU, 
and in the other case the mind is aided by written charac- 
ters; and it is natural and convenient to distinguish the 
two methods by this distinguishing characteristic of purely 
mental and partly written^ calling the former Mental Arith- 
metic and the latter Written Arithmetic, 

A common school course of Arithmetic may be completed 
in two or in three books, according as the Mental and Writ* 
ten exercises are separated or combined in the second book 
of the series. If these exercises are combined in the second 
book, the entire course will consist of two books, which may 
be called the Primary Arithm£tic and the Union Arithme- 
tic. These should be preceded by oral exercises in the art 
of computation, which may be called Oral Arithmetic, 

Oral Abithmetig. — Oral Arithmetic consists of such 
instructions in the science and art of numbers as should 
precede the use of a text-book by the student. The learner 
needs such instructions for several reasons. First, pupils 
can learn Arithmetic before they can read, and hence, of 
coarse, before they can use a book. Secondly, even with 
pupils who can read, such exercises are a very valuable 
preparation to the study of the subject from the text-book. 

The chief instrument to be employed in these oral exer- 
cises is the ' 'Arithmometer," or Numeral Frame, although 
books, pens, pencils^ grains of com, etc., form a valuable 
introduction to it. 

In the "Normal Primary Arithmetic" we have given 
many suggestions for exercises of this kind, which we trust 
will be found valuable. The teacher can vary and modify 
them to suit the capacity and advancement of the class. 

These oral exercises should be continued throughout the 
entire course in arithmetic. Every fiubject, even in the 
Written Arithmetic, should be introduced by such exorcises. 
This is regarded as very important, and is a distinguishing 
characteristic of the author's arithmetical series. 

Pbimart Abithmetig. — The author believes that the 
Primary Arithmetic should be based upon the following 
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priociples, some of which have not previously been recog- 
nized in the preparation of such books: 

1st It should consist of both Mental and Written exer- 
cises, and not of either alone. 

2d. Every subject should be introduced by suitable oral 
exercises, leading the pupil to the idea before he begins the 
subject in the text-book. 

3d. The process should be from the concrete to the 
abstract. The pictures of objects, marks, stars, etc., are 
not necessary, since the objects themselves we better than 
their pictures or the marks, etc., and also, si pee the pupils 
should not leave the Oral Exercises until they can operate 
without the aid of objects or pictures. 

4th. Addition and Subtraction should be so presented in 
the Mental Exercises that they may be taught simultan- 
eously, or that an additive process should be immediately 
reversed, thus giving rise to a subtractive one. 

5th. In the Mental exercises Multiplication and Division 
should be taught simultaneously. Division being made to 
depend upon Multiplication, as it logically does, by revers- 
ing the multiplicative process. 

6th. The pupils should derive their own " Multiplieation 
Table," so that they may understand its meaning and use, 
being required to commit it to memory after they have 
obtained it. 

7th. The method should be thoroughly Inductive, pro- 
ceeding from the idea to the expression of it, from the 
method of operation to the reason for it, or as it is some- 
times expressed, — first the how, then the why. Princi- 
ples and definitions should be taught Inductively, and the 
methods in every part should be derived by inductive infer- 
ences from analytic processes. 

It is upon these principles that the author's Primary 
Arithmetic, first published in 1859, is based, — ^principles 
which are now beginning to be more or less fully recognized 
by authors and teachers all over the countrT- 



CHAPTER II. 

THE MENTAL BZESOISES OF THE SECOND BOOK ON 

ABITHMETIC. 

AFTER completing the Primary Arithmetic the pupil 
may take a complete course of Menful Arithmetic in 
one book and a complete course of Written Arithmetic in 
another book; or these two courses may be combioed in 6no 
book. Such a combination we have made under the head 
of The Union Arithmetic 

Whether these two subjects should be combined in one 
book or be treated in separate works is a question upon which 
tbere is considerable diversity of opinion. In favor of two 
separate books, one treating of Mental and the other of Writ- 
ten Arithmetic, it is urged, — 1st, The object of the two sub- 
jects is not the same, the object of Mental Arithmetic being 
discipline in analysis, and the object of Written Arithmetic 
being skill in practical calculation ; 2d, The spirit of the two 
subjects is diverse, one being analytical and the other synthe- 
tic and demonstrative in its character; 3d, The two subjects 
cannot be properly coordinated, since there are many subjects, 
like Decimals, Proportion, Equation of Payments, etc., which 
cannot be treated mentally; 4ih, Therefore, to attempt to 
combine the two in one book would result in subordinating 
Mental Arithmetic to such an extent as to practically ignore it. 

On the other hand, the advocates of the combination plan 
make the following claims : 1st, To combine will economize 
time by having only one recitation in arithmetic, and thus 
give time for other studies ; 2d, It will be an economy in the 
purchase of books, as the entire subject can be presented in 
one book no larger than the ordinary common school Writ- 
ten Arithmetic ; 3d, The two being thus taught together, the 

(8) 
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one will aid the pupil to UDderstand the other; whereas, if 
taught separately, the papil will study different subjects at 
the same time and thus obtain a confused idea of each ; 4th, 
The only use of Mental Arithmetic il to aid the pupil in 
acquiring a knowledge of Written Arithmetic, which would 
be most readily accomplished by having the two in one book. 

What will be the final adjustment of this matter, it is dif- 
ficult to decide. The present tendency for combination is an 
example of history repeating itself. Soon after the method 
of arithmetical analysis, now taught in Mental Arithmetic, 
was presented, several authors published text-books combin- 
ing mental and written exercises, among whom may be men- 
tioned Emerson and Roswell C. Smith. These bopks were 
very popular for awhile ; but the public taste changed, and 
the two subjects became separated, and Mental Arithmetic 
took its place alongside of Written Arithmetic, and has 
mafntained it for many years. At present there is a demand 
for the combination of the two in one book. Whether this 
demand will be permanent, or like a new fashion, will change 
again in a few years, time alone can decide. 

To meet this demand, however, the author of the Normal 
Series has made a complete and harmonious combination of 
the two subjects, introducing many of those forms of analy- 
sis that have given such popularity to his "Mental Arithme- 
tic. It is this combination that gives the work its name, 
Hie Union Arithmetic : and this union will be found to be 
not a mere nominal thing, as in many authors,' but a reality. 

In this chapter I shall speak of the nature of the mental 
exerciser and how to teach them, prefacing the same with a 
few thoughts on the importance of the study. 

The greatest improvement in modern education is due to 
the introduction of the subject of Mental Arithmetic. The 
science of ^ ritbmetic, before this introduction, was much less 
useful as an educational agency than it should have been. 
Consisting mainly of rules and methods of operations, without 
presenting the reasons for them, it failed to give that hi^K 
degree of mental discipline which, w\iftxi ^xo^A^ \."Wsi.^\.Av 
1* 
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18 80 well calculated to afford. But a great change ba8 been 
wrought iu this respect ; a new era has dawned upon the 
science of numbers ; a ^* royal road" to niatbematics has been 
disco vered» so grade A and strewn with the flowers of reason 
and philosophy that the youthful learner can follow it with 
interest and pleasure ; and one of the most influential agents 
in this work has been the system of mental arithmetic. 

The importance of this change can hardly be overesti- 
mated. The study of mental arithmetic, introduced by 
Warren Golburn, to whom teachers and pupils owe a debt 
of gratitude which can never be paid, affords the finest men- 
tal discipline of any study in the public schools. When 
properly taught, it gives quickness of perception, keenness 
of insight, toughness of mental fibre, and an intellectual, 
power and grasp, that can be acquired by no other elemen- 
tary branch of study. An old writer on arithmetic quaintly 
called his work '* The Whetstone of Wit ;" mental arithmetii* 
is, in my opinion, truly a whetstone of wit. It is a mental 
grindstone ; it sharpens the mind and gives it the power of 
concentration and penetration. To omit a thorough cours^ 
of mental arithmetic in the common school is to deprive the 
pupil of one of the principal sources of mental power. 

The principles upon which this part of arithmetic should! 
be based may be* briefly stated : 

1st. A system of mental arithmetic should be based upon 
the principles of Analysis and Induction. Results should 
be derived by analytic processes^ and methods inferred from 
these processes ; and this is the philosophy upon which the 
author's treatise is founded. Analysis and Induction are 
the golden keys which unlock the various complex combina- 
tions of numbers — the magic wand by which the intricate 
and abstruse are unfolded in logical simplicity. 

The great element of Analysis is comparison, and the 
equation is the Archimedean lever of comparison. It enters 
into every operation, from the simplest combination of Arith- 
metic to the most complicated problem of the transcendental 
Analysis. In Geometry the axioms and definitions are the 
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Btaadards of comparison ; in Algebra w6 compare the un- 
known with the known to dett^rmine its value; and in Arith- 
metic we compare all numbers, and the effects produced by 
a number of equal causes, with the unit, or effect of the sin* 
gle cause. And thus the science of Mathematics is evolved, 
comprising a vast series of dependent truths derived from 
successive comparisons of the unknown with the known, the 
theoretic with the axiomatic, the complex with the simple. 

In the science of numbers, this relation of the collection to 
the unit is so evident that it is intuitively apprehended, and 
hence the simplicity of this elementary process of Analysis. 
But as the pupil progresses in the science, it will be per- 
ceived that different collections bear certain relations to each 
other, and he should be taught to discover and apply these 
new relations. To develop this theory fully and completely 
should be the object of an author. 

The principle of analysis consists in making the unit the 
basis of the reasoning process. In analysis we regai*d the 
unit as the starting-point of numbers, and reason to the unit 
and /rom the uniL The unit thus becomes the central point 
around which the reasoning process revolves, like planets 
around the central sun. The whole work in Mental Arith- 
metic should be a complete embodiment of the spirit of analf- 
Ais, which, when fully acquired by a pupil, gives him power 
to work independently of memory or method, and enables 
him to originate his own methods and form his own rules. 

2d. Fractions should be treated by Analysis and Synthesis 
and Induction, or more briefly by Comparison and Induc- 
tion. In the treatment of fractions it is necessary to obtain 
methods for operating upon them, sudh as reducing to lowest 
terms, to common denominator, etc. These methods may be 
derived by Induction from the results obtained by the ana- 
lytic process. This feature, which has not previously been 
introduced into Arithmetic, we deem a very valuable one, 
viewed either from the standpoint of science or teaching. 

3d. The problems should be so varied that pupils will be 
forced to think for themselves. It' aVV \.Vi« ^^xoWsvsikS^ M\i^)fiA 
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any class of problems are like the one which is solved in the 
text-book, the pupils cau take the solution given and apply 
it directly to them all, and thus no more thought is required 
than by the old method of working by Rule. To prevent 
this mechanical way of operating, we have taken much pains 
to give great variety to the problems. 

METHODS OF RECITATION. 

The attention of teachers is respectfully solicited to the 
following Methods of Recitation. Some of them are 
preferable to others, but all may occasionally be used with 
advantage. 

Common Method. — By this method the problems are 
read by the teacher and assigned promiscuously, the pupils 
not being permitted to use the book during recitation, nor 
retain the conditions of the problems by means of pencil and 
paper, as is sometimes done. The pupil selected by the 
teacher arises, repeats the problem, aqd gives the solution, at 
the close of which the mistakes that may have been made 
should be corrected by the class or teacher. 

Silent Method. — By this method the teacher reads a 
problem to the class, and then the pupils silently solve it, 
indicating the completion of the solution by the upraised 
hand. After the whole class, or nearly the whole class, 
have finished the solution, the teacher calls upon some 
member, who arises, repeats the problem, and gives the 
solution, as in the former method. 

By this method the whole class must be exercised upon 
every problem, thus securing more discipline than by the 
preceding method. It, however, requires more time than 
the former method; hence, not so many problems can be 
solved at a recitation. We prefer the first method for 
advanced pupils, and the second, at least a portion of the 
time, with younger pupils. 

Chance Assignment. — This method differs from the first 
only in the assignment of the problems. The teacher marks 
ine number of the lesson and the number of the problem 
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npou Bmall pieces of paper, which the pupils may take out 
of a box passed around by the teacher or some member of 
the class. The teacher, then, after reading a problem, 
instead of calling upon a pupil, merely gives the number of 
the problem, the person having the number arising, repeat- 
ing, and solving it. By this method the teacher is relieved 
of all responsibility with reference to the hard and easy 
problems, and it is also believed that better attention is 
secured with it. It is particularly adapted to reviews and 
public examinations. 

Double Assignment. — By this method the pupil who 
receives the problem from the teacher arises, repeats it, and 
then assigns it to some one else to solve. It may be com- 
bined with either the first or second methods. The objects 
of this method are variety and interest. 

Method bt Pabts. — By this method different parts of 
the same problem are solved by different pupils. The 
teacher reads the problem and assigns it to a pupil; and 
after he has given a portion of the solution, another is 
called upon, who takes up the solution at the point where 
the first stops; the second is succeeded in like manner by a 
third; and so on until the solution is completed. The 
object of this method is to secure the attention of the whole 
class, which it does very effectually. It is particularly 
suited to a large class consisting of young pupils. 

Unnamed Method. — By this method the teacher reads 
and assigns several problems to different members of the 
class Jbefore requiring any solutions, after which those who 
have received problems are called upon in the order of 
assignment for their solutions. The advantages of this 
method are — first, the pupil having some time to think of 
the problem, is enabled to give the solution with more 
promptness and accuracy; and secondly, the necessity of 
retaining the numbers and their relations in the mind for 
several minutes affords a good discipline to the memory. 

Choosing Sides This is a modification of the old si^elU 

ing-class method, and is one oalculated lo «i\\cv\. %. N«t^ ^^*x 
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degree of interest. By it two pupils, appointed by the 
teacher, select the others, thus forming two parties for a 
trial of skill, as in a game of cricket or base-ball. The 
problems may be assigned alternately to the sides by the 
teacher, by chance by the leaders of the sides, or in any 
other way that may be agreed upon by the teacher and 
class. 

In regard to these methods, the first, second, and third 
are probably the best for the usaal recitations, but the other 
methods can very profitably be employed with younger 
classes, or, in fact, with any class, to relieve monotony and 
awaken interest. With advanced pupils we prefer the first 
method, or the first combined with the third. 

EBROBS TO BE AVOIDED. 

There is a large number of errors to which pupils in 
every section of the country are liable, a few of which we 
will mention. We classify them as errors of Position and 
errors of Expression. 

Ebbobs of Position. — Pupils are exceedingly liable to 
assume improper positions and awkward attitudes during 
recitation, such as leaning on the desk or against the wall, 
putting the foot upon a seat, jamming the hands in the 
pockets, particularly when the problem is hard, playing 
with a button, watch-chain, etc. All of these faults should 
be carefully guarded against, for reasons so obvious that 
they need not be mentioned. .An erect and graceful car- 
riage, aside from its relation to health, is of advantage to 
every lady and gentleman. 

Ebbobs of Expbession. — Under this head we include 
errors of Articulation, Pronunciation, Grammar, &c. There 
is quite a large number of words which pupils in their baste 
mispronounce, and also quite a large number of combina- 
tions, which by a careless enunciation make ridiculous 
sense, or nonsense. We will call the attention to a few of 
them^ suggesting to the teacher to correct these and others 
he may notice. 
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"^nd" 18 often called '*an;^^ '*for^^ is called "/wr/" "o/" 
lis proDoanced as if the o was omitted ; words commeDcing 
with wh, as when, which, where, etc., are pronounced as if 
Bpelled "t(;en," ^'wich,^^ ^'werCf" etc. 

^*Oave him^^ is called **gavim;" **did ^e" is called 
*\diddy;^^ ''had Ac" is called **haddy;^^ ''give him^' is called 
'*gimm;^^ "give her^^ is called " giver ;^^ "which is^^ is often 
changed into "ttritches;^^ and "hxnv many" is freqaentlj 
transformed into "hominy." "How many did each earn" 
is often rendered " hominj did e churn." 

A very common error, and one exceedingly difficult to 
correct, is involved in the following solution: "If 2 apples 
cost 6 cents, one apple will cost the ^ of 6 cents, which are 
3 cents.'' Here "the" is superfluous, and "are" is ungram- 
matical. 

The following is a frequent error: " If one apple cost 3 
cents, for 12 cents you can buy as many apples as 3 is 
contained in 12, which are 4 times." The objections are, 
first, 3 is not contained any apples in 12; secondly, the 
result obtained is times, when it should be apples, or a 
number which applies to both times and apples. The 
solution should be, " You pan buy as many apples for 
12 cents as 3 is contained times in 12, which are 4. 

With regard to is and are, it is not easy to determine 
which should be used in some cases in Arithmetic. I am 
rather inclined to think that it would be better to use the 
singular form always when the subject is either an abstract 
» or a concrete number; thus, 8 is 2 times 4, or 8 apples is 2 
times 4 • apples. But since custom sanctions the use of 
"are^' with a concrete number as a subject, we have 
adhered to that form. There is some authority for using 
"is" in the "Multiplication Table," and I think it would be 
better if the singular form was universally adopted. We 
have adopted the following rule in determining the form of 
the verb when it has a numerical subject: If the idea is 
plural use " are;" if the idea is that of a whoU — s\ti^\j\%x — 
use "is." 
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Pupils have some difficulty in knowiog how to read sacb 
expressioQS as $|. They object to saying '^| dollars" siace 
there are not enough to make dollars^ and they also object 
to saying "^ of a dollar," siuce there are only 3 thirds in a, 
dollar. The correct reading is undoubtedly the second, 
remembering that ^ is an improper fraction. 

The followiug error is almost universal: 2f apples is read 
•*2 and 3 fourth apples," instead of "2 and 3 fourths 
apples." The expression ^'f times" is sanctioned by 
custom, although it is not in accordance with grammatical 
principles. It is rather more convenient than the expression 
i of a time, although evidently a violation of the rules of 
language. 

But it is unnecessary for us to swell this list larger. A 
little care on the part of the teacher will detect a large 
number of errors, similar to those we have noticed, and we 
suggest that the attention given in this direction will be 
time profitably employed. 



CHAPIBR III. 

CHABACTEBISTICS OF A WRITTEN ARITHMETia 

IN this chapter I shall speak of some of the principal 
. characteristics of the Written Exercises of the Union 
Arithmetic* These exercises, constituting necessarily the 
body of the book, it being impossible to treat a large number 
of subjects mentally — the work may be spoken of as a text- 
book on Written Arithmetic, I shall thus speak of the char- 
acteristics of a work on Written Arithmetic. 

Method of Treatment. — The method of treatment should 
be both Inductive and Deductive, the solutions and demon- 
strations involving analysis and synthesis. The definitions, 
etc., in the Primary and Mental Arithmetic should be pre- 
sented Inductively, but in the Written Arithmetic they 
should be given in the Deductive form. In these former 
works the solutions should be analytical and the Processes 
and Rules derived Inductively; in the Written Arithmetic 
the Deductive method may also be employed, and sometimes 
to great advantage. In Written Arithmetic many things are 
to be demonstrated, and the method of demonstration is 
Deductive. It will thus be seen that the two methods, 
Induction and Deduction, should be united in the Written 
Arithmetic. In the Normal Written Arithmetic both of 
these methods are frequently combined in the development 
of the same subject, as in Fractions, Proportion, Percentage, 
Involution, Evolution, etc. 

Arrangement. — The arrangement should be both scien- 
tific and practical. By a scientific arrangement I mean such 
an arrangement as the logical development of the subject sug- 
gests. By a practical arrangement I mean a practical adap- 
tation to the wants of pupils in pursuing the study. A 
merely scientific arrangement, however satisfactory to the 
i (17) 
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accomplished arithmetician, would not be sufficiently pro- 
gressive to meet the purpose of instruction. A merely 
practical adaptation of the easy and difficult subjects to suit 
the young learner, might completely ignore the logical rela- 
tions of the science, and thus fail to give that mental disci- 
pline which the logical evolution of truth imparts. It is 
therefore clear that these two methods should run together; 
the work should be practically adapted to iustruction, and, 
at the same time, the philosophical spirit of the science should 
be preserved as far as possible. This principle has deter* 
mined the arrangement of the present work. 

Adaptation to pupils of vabious grades One of the 

most important and difficult things in the preparation of a 
text-book of this kind, is its adaptation to the many different 
classes of pupils who are to study it. A work of this char- 
acter and scope is to be the first and last book on the subject 
of Written Arithmetic, to the pupils of our common schools 
etc., excepting, of course, the written exercises found in the 
Primary Arithmetic. It must, therefore, be simple enough 
for young pupils, and yet sufficiently advanced for those of 
more mature minds. This adaptation may be accomplished 
in two or three different ways* 

First, by making the first part of the book very simple, 
gradually increasing the difficulties as the pupil acquires 
strength and culture. Secondly, the teacher may omit cer- 
tain subjects with elementary classes until review, or until 
the pupil is prepared for them. Thus the more difficult mat- 
ter will be left for the pupil until he shall have become some- 
what familiar with the easier principles and rules, and 
shall have gained mental strength to cope with the greater 
difficulties. 

The same thing may also be done with problems; the 
easier ones are to be solved the first time, and the more dif- 
ficult ones omitted until review. Another object gained by 
this plan, not of secondary importance either, is the inter- 
est that new matter gives to a review. Many pupils and 
even teachers tire and become listless on the review, the sub- 
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ject having lost its novelty; bat by having niew principles 
and problems, new difficulties to test their strength, new 
interest will be awakened and greater progress made. 

Tbas the work, which, if prepared for elementary classes 
»lone, ^ould be too easy for more advanced pupils, and if 
prepared alone for the adv.anced pupils would be entirely 
too difficult for beginners, iiK adapted to both elementary and 
advanced pupils. The younger pupils may omit a few of the 
harder principles and problems until review, as suggested, 
while the older pupils will have matter equal to their mental 
strength and culture. The intelligent teacher will exercise 
his judgment in this matter. 

Method of Reasoning. — All reasoning is comparison 
A comparison requires a standard, and this standard is titf 
fixed, the axwrnaliCf the known. The law of correct reas- 
oning, therefore, is to compare the complex with the simple^ 
the theoretic with the ctxiematic, the unknown with the 
known. By this comparison we pass from the simple to 
the complex, from the old to the new, from the known to the 
unknown. 

Much of the reasoning of arithmetic is known by the term 
Analysis. Numbers are formed by synthesis, hence in the . 
solution of problenls, this synthetic process must often be 
reversed by the process of analysis. In the comparison of 
numbers, we find it necessary to determine their relation by 
the intermediate relation which they bear to the unit. Thus, 
if three cows cost $60, one cow costs $20, and five cows cost 
$100; here we compare the three and five by the relation 
they bear to the unit 

This simple process of analysis runs through the whole 
science of arithmetic. It is its key-note, its basis princi- 
ple. The unit is the basis, the fundamental idea to which 
and from which we reason. It is a sort of arithmetical cen- 
tre around which reasoning revolves, as the planets around 
their solar centre. The process, it is said, is called analy- 
sis ; it should be remembered, however, that it is ^icatK^ti^ 
as well a^ analytic. When we pasa irom o^ co\\^cX\wv \.c> nJoa 
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single thing, that is, from a number to one, the process is 
analytic ; but when we pass from one to a number^ the pro- 
cess is essentially synthetic. Both processes are included 
under the more general one of Comparison. Comparison is 
properly the thought process ; Analysis and Synthesis the 
mechanical processes. 

In Written Arithmetic, however, the methods of reason- 
ing are more synthetic and demonstrative than in Mental 
Arithmetic. Thus, many subjects which in Mental Arith- 
metic we would treat analytically, in Written Arithmetic we 
should treat by demonstration, as may be seen in Fractions, 
Percentage, etc. Besides this, there are many subjects in 
Written Arithmetic which are purely deductive and demon- 
strative in their nature, as Proportion, Progressions, Evo- 
lution, etc. Hence, the pupil will be required to learn 
demonstrative reasoning as well as arithmetical analysis ; 
and this part of the subject should be clearly and logically 
developed. 

Pbinoiples. — Arithmetic as a science involves, and as an 
art is based upon, certain principles ; and the most impor- 
tant of these should be distinctly stated and clearly demon- 
strated. The form of statement should be deductive, and, 
when not too difficult, the method of demonstration should 
be deductive also. In other cases the truth may be shown 
inductively, suggesting to the pupil, however, that it is sus- 
ceptible of rigid deductive demonstration. 

Where the principles are essential to the development of a 
subject, they should be given at the beginning of the treat- 
ment of it ; in other cases they may be stated at the close of 
the subject. Thus, in Least Common Multiple, Qr-eatest 
Common Divisor, Fractions by the Deductive treatment. 
Proportion, etc., the principles are given first, And the de- 
velopment based upon them ; in the Fundamental Rules, 
etc., a knowledge of some of the principles not being essen- 
tial to the development of the subjects themselves, they are 
given after them. 

The importance of principles in a work of this character 
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should not be overlooked. Until within a few years, Ameri- 
can text-books and American instruction almost completely 
ignored the principles of the science, making Arithmetic to 
consist entirely in the solution of problems. This is a great 
error, and one most pernicious to mental discipline. In 
nothing have I labored more diligently than in my efforts to 
reform this taste, and in nothing have I met with more 
opposition and more gratifying success. Especially is 
attention to principles important in Normal Instruction, 
where the pupil expects to teach others. No matter how 
hard a problem he can solve, if he cannot give neat and 
clear explanations, he is unfit to be an instructor of learners. 
It should also be remembered that a clear knowledge of the 
principle makes a problem, otherwise difficult, comparatively 
easy. 

Problems. — Problems are of two kinds, abstract and 
concrete. Abstract problems are generally simple, being 
merely designed to illustrate the principle, or fix the rule 
in the mind. They also serve to make pupils ready and 
accurate in the mechanical operations. Such problems 
should be suited to the rule they illustrate and the capacity 
of the pupil, being simple at first and gradually increasing 
in difficulty. 

Concrete problems are the application of the abstract 
principles to something that either does or may exist in 
actual life. These problems should also be adapted to the 
subject and the capacity of the learner. Simple at first, 
they should be gradually complicated until the pupil needs . 
to think closely to unravel the complication and attain the 
result. 

Number of Problems. — In an elementary text-book, there 
should be a large number of problems. Principles and 
methods are fixed in the mind by their application, and 
problems are intended for such application. In this respect 
there is a great difference between the French and English 
works. The French have many principles and few 
problems, the English fewer principles bxiXi ixiQ>t^ ^tcX^««k^ 
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The true method is principles and problems, enoagh of the 
former, the more the better of the latter. Especially should 
there be a large collection of problems under the fundamen- 
tal rules, as the first grand object in the study of Arithmetic 
is to acquire skill in the mechanical jNTocesses of adding, 
multiplying, etc. One excellence of the Normal Union 
Arithmetic consists in the number of its problems. 

Variety of PrMems. — The object of concrete problems 
is to give exercise to the reasoning faculties, to call out 
original thought. They should, therefore, be so varied that 
the solution of one cannot be directly and mechanically 
applied to all the others of the same class. Here is an 
important point. Many teachers who condemn the faults 
of the old schoolmasters in working everything by rule, fall 
into a similar error by requiring pupils to solve everything 
by ** model solutions,^^ To give a pupil a solution of one of 
a class of problems, and then have him apply it to a dozen 
others of the same class, without any variation or new com- 
plication of the conditions so as to require original thought 
OD the part of the pupil, is not much better than to solve 
by the old method of **t?ie rule says «o." 

Problems should, therefore, be varied so as to give the 
pupil opportunity for original thought and iurestigation, 
that he may become an independent reasoner and not a 
mental parrot. The object should be to develop mind as 
well as the power of computation, — to make thinkers rather 
than arithmetical machines. 

Practical Character, — The practical character of the 
problems should be a prominent feature of them. They 
should represent the actual business of the day, and not the 
scholar's idea of what business might be. The problems and 
processes should be derived from actual business transactions. 
The author has endeavored to make this one of the leading 
characteristics of his works. 

Solutions and Demonstrations. — The solutions and de» 
monstrations should be simple and clear that they may be 
readily understood, but they should also be expressed in 
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language eoncise and logically accurate^ and in the form 
which the pupil shauld be required to use at recitation. A 
BolutioQ Qiaj be too coueise to be readily uaderstood, and 
it maj also be too prolix, the idea being smothered or con- 
cealed in a moltiplicity of words. Both of these errors sbould 
be avoided. There is a language of arithmetical aeience, 
aimple, clear, and concise, as appropriate to the science as the 
language of geometry to the science of geometry. This lan- 
guage is the natural expression of the logical analytical 
evolution of the subject, and should be employed in the most 
elementary processes ; for it is an indubitable truth, that the 
highest science is the greatest simplicity. 

Rules. — The rules, or methods of operation, should be 
expressed in brief and simple language, and in a form easily 
understood by the learner. The statement should not be too 
comprehensive, but should indicate each step in its natural 
order. In most xBases the rule should be derived from the 
solution of a problem, that the pupil may see the reason for 
it, and be able to derive it himself^ as an inference from the 
solution. In a few cases it is more convenient to state the 
rule first and then demonstrate it, and this has occasionally 
been done in the present work. 

Definitions. — The definitions should be clear, concise, 
and accurate. There are two methods of giving definitions, 
which are distinguished as the Inductive and Deductive 
methods. By the Inductive method we pass from the idea 
to the word ; by the Deductive method we pass from the 
word to the idea. Thus, by the Inductive method we would 
say, " The process of finding the sum of two or more num- 
numbers is Addition;" by the Deductive method we would 
say, ''Addition is the process of finding the sum of two or 
more numbers." In the Primary and Mental Arithmetics, 
the Inductive method is preferred ; in the Written Arithme- 
tic, the Deductive is used. Special attention is invited to 
the definitions of Number^ Fraction^ Ratio, Percentage, etc 

Answers. — The question is often raised wheth^x ^\Kl^l> 
book on Written Arithmetic should coii\,a\ti XV^ %,\iw««t^\» 
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the problems. My own opinion is, that the majority of the 
problems should have no answers given in the text-book. 
In case of any peculiarity in a problem by which pupils 
would be liable to obtain an incorrect result, the correct 
answer should be given ; in other cases it would be better 
omitted. In practical life, our problems are without answers ; 
we must determine the correct results for ourselves. Edu- 
cation should be disciplinary for life, hence the pupil should 
learn to rely upon himself in studying his teit-book. We 
have no answers in our Mental Arithmetic, and get along 
well without t^em. Could we not do as well without them 
in Written Arithmetic ? 

These views, however, conflict with the popular view and 
practice. Nearly all teachers prefer having answers to the 
problems in the text-book. I can see that with elementary 
classes they may be of some practical advantage, to both 
pupil and teacher. There will be two editions of this work 
published, one with and the other without answers ; it will 
thus meet the wants of all in this respect 



CHAPTER IV. 

METHODS OF TEACHINQ WRITTEN ARITHMETIO. 

L 

4 S conditions for thorough instruction in Written Arilh 
IJL metic, each pupil should be provided with an arithmetic, 
slate, and pencil. The school-room should also be furnishe^d 
with a blackboard of suitable size and quality. The necet^ 
sity of a blackboard in the school-room is imperatiye. Nd 
good teaching can be done without it, especially in Mathu* 
matics. 

Blackboards may be prepared in a variety of ways. The 
best are slate-boards or composition surfaces ; these, however, 
are not always possible in a common school. Colored sur- 
faces may be made of boards evenly planed ; or the wall of 
the school-room, to the height of about six feet, may be 
painted black. If the wall is laid on brick, it is sufficient to 
stain it; but if upon lath, it should first be covered with 
thick, firm wall-paper, and then colored. There are several 
fluid preparations for giving a colored surface, which are 
highly recommended. " Pierce's Patent Slate Surface " is 
the best and cheapest with which I am acquainted. 

Assignment of the Lesson. — The le^on should be as- 
signed at the close of each recitation, that the pupil may have 
time to prepare it for the next recitation. In this matter 
the teacher should be definite as to place and extenlf stating 
just where a lesson commences and where it ends, so that 
there can be no doubt about it by the pupil. The extent of 
the lesson should be adapted to the ability of the class, care 
being taken that neither too much nor too little be assigned. 
This point is important, for if too little be given, the pupils 
become lazy; if too much, they will become discouraged and 
disgusted with the study. Attention should also be c&lU&d 

(25) 
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to promiaent points or unusual difficulties, that tbey maj 
receive special attention in the preparation of the lesson. 

Preparation of the Lesson. — The lesson having been 
assigned, the pupil should be required to give it careful 
study as a preparation for recitation. In this preparation, 
the pupil should be thrown, as far as possible, upon his o'wn 
resources. The teacher should give him no assistance, or 
at least very little, and he should prevent, as far as possi- 
ble, his obtaining any from any other members of the class 
or the more advanced pupils. The habit of running to the 
teacher with every little difficulty is a moat pernicious one, 
and destructive of invigoratiug m€Dtal discipline. Indepen- 
dence of thought and bold self-reliance are indispensable 
traits of manhood, and should be cultivated in the studies 
of youth, and especially in the study of mathematics, which 
is particularly adapted to give such training. 

This point cannot be too strongly urged ; its neglect has 
been productive of much mischief. I have known pupils 
who, for a whole session, scarcely ever solved a problem for 
themselves, but prepared their lessons with the aid of other 
pupils. At other times they have obtained notes from 
those who had previously passed over the same subject^ and 
have used these notes to the utter neglect of self-thought» 
It is needless to say that much time was thrown away, atid 
that such study is worse than useless. 

Let the pupilf tben, in the preparation of his lesson, 
depend mainly upon himself, and what he fails to get out \n 
this way, the teacher can explain to him at the recitation. 

The Recitation The Recitation is the great instrument 

of instruction. In it the teacher comes in contact with the 
mind of the pupil, calls out its energies and moulds it to his 
wilL Mind meets mind here — the pupiPs mind and the 
teacher's mind — thought is evolved, and mental activity 
stimulated. It is here that the teacher shows his power as 
a teacher, rousing up dormant faculties, directing mental 
activity, and creating interest and enthusiasm in that which 
was before dry and repulsive. The method of recitation 
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must be determined bj the ends of the recitation ; hence, we 
will state some of the principal objects of the recitation. 

1. To see what the pupil knows of the subject. The lesson 
having been assigned, the pupils are expected to prepare it, 
and the recitation serves the purpose of ascertaining the ex- 
tent of the preparation. If they have studied well, the reci- 
tation will enable the teacher to credit them for their industry 
and the knowledge of the subject; if they have neglected 
study, the recitation will detect it and show their indolence 
and negligence. The first object of the recitation is there- 
fore to ascertain how much the pupils know of the subject. 

2. To fix the subject clearly in the mind. Another object 
of the recitation is to fix the subject clearly in the mind. 
This perhaps does not apply to mathematics with precisely 
the same force that it does to some other branches which 
depend more upon the memory. Mathematics is logic, or 
reasoning, the activity of the thinking faculty rather than 
the storing? of the memory, yet even in mathematics repeti- 
tion is important. The definitions, principles and mechanical 
methods, are to be remembered, and repetition also serves 
to fix the form of reasoning in the memory. The effort to 
explain a subject which we do not fully understand, often 
gives us a clearer conception of it; during the explanation 
sometimes light suddenly bursts upon the mind, and dark- 
ness and uncertainty vanish from the subject as clouds be- 
fore the sunlight of morning. 

3. To cultivate expression, A third object of the recita* 
tion is the cultivation of the power of expression. The 
importance of correct and elegant expression cannot be ques- 
tioned. The power to tell a thing is almost as important as 
to know it. Our forms of expression exercise an influence 
upon our habits of thought. Thought and expression affect 
each other reciprocally. Accuracy of thought l)egets accu- 
racy of expression, and accuracy of expression leads to accu- 
racy of thought. Pupils should, therefore, be required to 
tell what they know in a clear, concise, and logical nvo^wcv^^ 
jind the recitation affords the oppottuxiVty ^ot «vi^ ^-XKt^vea 
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4. To impart instritction. A fourth object of the recita- 
tion is to impart iustraction No matter how well the pupils 
may have studied the subject, there will always be some 
points which they do not fully understand, or at least, upon 
which they have not the clearest views. Though they may 
solve all the problems, they do not always have the best or 
•ihortest method of solution. The recitation presents the 
opportunity for the teacher to give these better and clearer 
views, and these shorter and easier solutions. When a prin- 
ciple has been explained or a problem solved, either incor- 
rectly or in a manner that will admit of improvement, the 
teacher should pass to the board and, securing the attention 
of the whole class, point out the errors or indicate the im- 
provements. Much instruction can also be given by judi- 
cious questions, and by raising points for the discussion of 
the class, and such indirect teaching is generally to be pre- 
ferred to direct explanation. 

^A.DAPTATI0N TO DIFFERENT Gbades. — The recitatiou in 
Written Arithmetic should be adapted to the advancement 
of the pupils. In the Primary class the teacher should give 
more explanation than in the advanced class. The exercises 
should be less theoretical and more practical. The main 
object with beginners is that they may become familiar with 
the practical part of Arithmetic, that they may acquire facil- 
ity in the mechanical operations. Advanced pupils should 
always understand the reason for every operation ; Primary 
classes often learn the practical working of a rule before 
understanding the reason for it. Advanced pupils should 
always be required to explain the reason for each process ; 
Primary classes need not be required to give such explana* 
tion even though they have some idea of it. 

In the assignment of Problems, each pupil of the ad- 
vanced class should receive a dififerent problem; with the 
primary class, all may receive the same problem, and then 
go to work to see who can have it done first and without 
mistakes. With young pupils, the definitions, when required, 
tthould generally be given in the exact language of the author ; 
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older papila shoald be encouraged to describe the process in 
their own language. Older pupils should be required to 
enunciate and explain the principles of the science ; with 
younger pupils these may, to a great extent, be omitted. In 
a word, the method of recitation with younger pupils should 
be more Inductive; with advanced pupils more Deductive. 

Method op Recitation. — The lesson being prepared and 
the hour of recitation having arrived, the class take their 
seats in the recitation-room for the purpose of reciting. 
The teacher calls the roll to see if all are present, and then 
proceeds with the recitation, the most important points of 
which will be briefly specified. 

Preparation of the Blackboard. — The first step is the 
preparation of the blackboard. The teacher says "prepare 
the board," and the pupils arise and pass orderly to the 
board, erase what work there may be on it, and then divide 
it into equal spaces by vertical lines, each pupil drawing a 
line to his right. This done, as quietly as possible, the 
pupils turn and stand with their backs to the board, and 
fa«« towards the teacher. 

Assignment of Problems — The next step is the assign- 
m<?nt of problems. As before suggested, with young classes 
the same problem should be assigned to all the pupils, or at 
leaBt one problem to four or five pupils; with advanced 
claaees each pupil should receive a different problem. If 
the class is not too large, the problem should be read by the 
teacher, and the pupil be required to copy the conditions as 
be reads. When the class is large, the pupils, or at least 
a part of them, may be permitted to copy the problem 
assigned from the book. They should be required, how- 
ever, to close their books as soon as the conditions are 
written. 

Writing the. Problem. — The next step, or one co-ordinate 
with the above, is the writing of the problem upon the 
board* When the problem is abstract, merely requiring an 
operation upon abstract numbers, the pupil will copy ^vlc;.^ 
numbers as the teacher reads. If Ihe ptoVA^rci \^ tQ\v^\^v&, 
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involving several conditions, the pupils should be require4l 
to mark the conditions by a sort of short-hand or abbre 
viated process which he can write rapidly, and which will be 
readily understood. He should also write his name, the 
page, and number of the problem, at the upper part of his 
space, so that the teacher may readily refer to the problem 
in the text-book. 

Working ike Problem. — The next step is the working of 
the problem upon the board. In this the pupils should 
practise neatness and exactness. The figures should be 
plainly and neatly made. The lines drawn beneath any 
part of the work should be straight and horizontal. The 
work for explanation should be written in an analytical 
form, the operations and general form of solution being 
indicated by the form of writing. The pupil should be 
exact in such expressions, and not write one thing and 
mean another. Every point, symbol, etc., should be written 
in its proper place, the teacher not being satisfied by the 
pupil's saying he meant so and so, when he had written 
something else, or neglected writing some essential part. 
Having completed the solution of the problem, the pupil 
should take his seat and retain it until called upon by the 
teacher for his explanation. 

PupiL*s Explanation. — The next step is the explanation 
of the problem. This is a very important part of the reci- 
tation, and should be conducted with great care. There are 
several points to which attention is called. 

Position at the Board, — The pupil should stand in an 
erect and easy attitude, with the pointer in one hand and 
the other* hanging down by the side. His side, and not 
his face, should be turned towards the board, so that he 
can see both the solution and the teacher. The teacher 
should be particular upon these points, allowing no 
awkwardness or clownishness of attitude, but endeavoring 
to cultivate an easy and graceful carriage. At West Point, 
one of the best mathematical schools in the country, they 
are very particular upon such points as these, and the 
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effect of it is seen in the progress and attainments of the 
pupils. 

ExplandUon. — The explanation of the problem should he 
given in a full and natural tone of voice, with great care to 
clearness of thought, accuracy of expression and distinct- 
ness of enunciation. Those who speak too low should be 
encouraged to speak louder; and those who speak in a loud 
and declamatory style should be taught to speak in an 
easier and more natural tone. If the form of solution is 
analytical, each point should be clearly stated as it follows 
a preceding one, care being taken that the whole chain of 
analysis be kept complete. Jf the solution is deductive, 
the different steps being based upon principles previously 
explained, these principles should be referred to in their 
proper order and connection. The explanation should be 
clear and full in all its parts, and complete as a logical 
whole. 

Criticisms. — The pupils who arc not engaged at the 
board should be required to observe closely each explana- 
tion, noticing carefully all mistakes in solution, expression, 
etc. At the close of the solution, the class should be called 
upon for correction of errors, suggestions of improvements, 
etc. The character of the solution, whether incorrect, too 
long, or not sufficiently clear, the form of statement upon 
the board, position at the board, style of expression, etc., are 
all legitimate subjects of criticism. After the pupils have 
given their criticisms, the teacher should present any other 
suggestions or corrections which may he required. At the 
close of such criticisms, the pupil who explained will erase 
his work upon the board, and receive another problem, oc 
take his seat and the next pupil proceed to explain 

Teacher's Explanation. — It is often necessary for the 
teacher to explain some principle or problem to the class; 
the proper time of doing this will be suggested by circun^- 
stances A principle that several members of the class do 
not understand, and which is essential to the lessor 1q V\^ 
recited, should be explained at the begmnm^ ol \\i^ t^«v\».- 
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tion. A difficult problem should not be explained by the 
tcftcher until the class have tested their strength with it. It 
had better be left over a week or two, even, for the class to 
see if they caunot solve it without assistance. A spirit of 
this kind can be cultivated so that pupils will not be willing 
to have the teacher explain a problem until they have assured 
themselves, by severe labor, that it is beyond their powers. 
Assistance of this kiud is often better given by suggestion 
than by full explanation. This leaves the victory partly 
theirs, aud affords at least a partial satisfaction of a triumph. 

The question is sometimes asked, — Should a teacher give 
an explanation of a subject before the pupils have studied it? 
This, of course, depends upon circumstances. Every teacher 
of experience can determine beforehand just what difficulty a 
class will have with any subject. When these difficulties are 
so great that classes generally fail in the preparation of the 
lessons without assistance, the teacher should occupy the 
latter part of the previous recitation period in giving such 
explanations as the subject requires, thus enabling them to 
surmount the difficulties, and come to the next recitation 
prepared to recite. 

New Matter. — For the purpose of exciting a deeper in- 
terest in the subject, the teacher should occasionally intro- 
duce new matter adapted to the comprehension of the class. 
This may be done at the latter part of the recitation hour, or 
he may occasionally occupy the whole period in a lecture 
upon the subject. This will give enlarged views of the sub- 
ject, and awaken the desire of going beyond the limits of 
the present text-book. With classes sufficiently advanced, a 
philosophical discussion of the subject, showing its logical 
evolution from a few fundamental ideas, the relation of the 
different parts to each other, natural transition from Arith- 
metic to Algebra, etc., will be instructive and interesting. 

Reviews. — I recommend regular reviews. With the 
younger classes, where they are learning merely the me- 
chanical part, they need not be so frequent; but with other 
classes I suggest a review at the close of each ^eek. In 
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this review, less attention may be given to the problems, 
and more to definitions and principles. I would have 
pupils write analytical outlines of the week's work, embrac- 
ing the definitions, principles, different cases under each 
subject, etc., in their logical order. This will give a com- 
prehensiye idea of the subject as a whole, and exhibit the 
logical relation of the parts to each other. With these 
suggestions, which 1 hope may not be without interest or 

instruction, I pass to the second part of the work, the Key. 
3 



PART n. 



A KEY 



TO THE NORMAL UNION ARITHMETIC. 



IN this Key will be found the solutions of the more difficult 
problems. It is designed to aid the pupil studying alone, 
or the teacher wishing to compare his own work with the 
method of the author. The subject is indicated sometimes 
by the Article, and sometimes by the Page, as is thought to 
be most convenient. The answers to all the problems will 
be found in Part III. 

ARITHMETICAL LANGUAGE. 

Art. 33. EXERCISES in numeration. 

2. Three thousand, 8 hundred and seventy-six. 
13. One million, 234 thousand, 567. 
23. 80 billion, 735 million, 468 thousand, 579. 
26. 798 quadrillion, 653 trillion, 13 billion, 285 million, 678 
thousand, 521. 

Note. — In reading numbers it is customary not to plurallze the denomina- 
tions ; tlius we say, 5 million, 6 thousand, etc., instead of 5 millions, 6 thou- 
sands, etc. 

Art. 34. exeroises in notation. 

23. 2000006. 30. 1230456. 34. 47038208. 

81. 4307409. 
32. 15408084. 
38. 28594709. 
(35) 



27. 8002067. 

28. 5296000. 

29. 70001045. 



85. 200004928. 

86. 6705035006 

37. 49000000058798. 
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Art. 36. Page 16. 

1. 24. 2; 460. 3. 903. 4. 30607. 5. 500480. 

Art. 45. Page 18. 

1. 14.5. 3. 203.67. o. $60.07. 7. $450.50. 

2. 84.25. 4. 796.875. 6. $87.25. 8. $864,375. 

Art. 48. Page 18. 

1. 1000000. 3. 1000000000000000000. 

2. 1000000000000. 4. 1000000000000000000000000. 

ROMAN NOTATION. 

Page 20. 

1. XXVIL 2. LXXYII. 8. CCI. 4. DCLVI. 6. 
MDCCLXXYI. 6^ MMMMDCCLYII or IVDCCLVII. 
7. XXVVII. 8. CCYICCCCLXXXIV. 

1. 77. 2. 1090. 8. 1876. 4. 3333. 5. 15744. 6. 188. 

7. 49. 8. 99. 

Remark. — I cannot impress upon the teacher's mind too strongly, the 
importance of thorough drill in Numeration and Notation. Time spent 
here will pay a lar^e interest inf the future. 

SECTION II. 
FUNDAMENTAL RULES. 

The proolems under Addition and Subtraction are bo sim- 
ple as to require no solutions in the Key. 

MULTIPLICATION.* 
Page 52. -wtuttsit ezehczses. 

1. $l.50x3=$4.50;$L25x5=$6.25; $.t5x4=$3; $4.50 

-f-$6.25+$3=$13.t5. 

2. 3+1=4; $975x4=$3900; $58t5— $3900=«1975. 

3. 246x4=984; 984 + 145=1129; 246+1129+1687= 

3062; 24500— 3062=21438 men. 

4. Difference per minute=81 — 76=5; 5x25=125 

5. 18x15=270; 353— 270=83 miles. 
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6. 192500 X 86400 X 365 X 7= 42494760000000. 

7. $7.20 X 500=$3600 ; $4.75 x 375=$1781.25 ; $2.70 X 

240=$648; $.29x200=$58; $3600+ $1781.25 + $648 
+$58=?$6087.25. 

8. $5x52=$260; $4x 12=$48; $2x365=$730 ; $260-f 

$48+$730=$1038 ; $1500— $1038=$462. 

9. $55x2=$110; $3.50x 12=$42 ; $4.25x3=$12 75 ; 

S150+$110+$42+$12.75=$314.75. 

10. $.16 X 150 = $24; $.17 X 450 = $76.50 ; $.13x260= 

$33.80; $.llx850=$93.50; $24+$76.50H-$33.80+ 
$93.50=$227.80. 

11. $.07xl25=$8.75; $.08x 147=$11.76 ; $.08x156= 

$12.48 ; $.07 X 122=$8.54 ; $1.15x 125=$143.75 ; 
$8.75+$11.76+$12.48+$8.54+$143.75=$185.28. 
12- $.38x450=$171; $.43x375=$161.25 ; $1.45x240= 
$348; $171+$161.25+$348=$680.25; $.91x460= 
$418.60; $1.10xl75=$192.50; $1.25x 720=$900 ; 
$418.60 + $192.50 + $900 = $1511.10 ; $1511.10 — 
$680.25=$830.85. 

DIVISION. 
Page 62. vmrrrEN 



13. $2575xl5=$38625; $38625~$7300=$31325 ; $31325 

-f.$25=1253. 

14. $75xl25=$9375; $9375— $675=$8700; $8700-t-$150 

=58 acres. 

Page 64. vmrrrEN ezekczses. 
24. $75xl50=$11250; $20000— $11250=$8750; $8750 
-s-$125=70 acres. 

Art. 97. TO FIND THE TRUE REMAINDER. 

(2) (3) (4) (5) 

5 )582 4 )503 5 )2497 7 )4607 

3)116+2 3)125+3 4)499+2 2)643+6 

38+2 41+2 124+3 32+1 

5X2+2=12 4x2+3=11 6x3+2 = 17 7x1+6 = 13 
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(«) 

2 )3717 

3)1858+1 ' 
6)619+1 
123+4 
6x4+1x2+1 = 27 

4 )47117 
7 )11779+ 1 
11 )1682 +5 
152+10 



(7) 
3 )13853 

5)4617+2 

7)923+2 

131+6 

15x6+3x2+2 

(10) 
2 )96711 
5 )48355+ 1 
31 )9671 +0 
311+30 



98 



(8) 

4 )41837 

5 )10459+ 1 
9)2091+4 
232+3 
20x3+4x4+1 



=77 



28x10+4x5+1=301 10x30+1=301 



(11) 
2 )87831 

3)43915+1 

4 )14638+ 1 

5 )3659 +2 

6)751+4 

121+5 



120x5 = 600 

24X4= 96 

6X2= 12 

2X1= 2 
_1 

711 



Page 69. 

21. 825—124=201; $804-~201=$4 ; |28f$4=$32. 

22. $75xll0=$8250; $8250— $2200=$6050 ; $6050^5= 

$1210. 
28. 765—65=700; $442.00-i-$0. 85=520; 700—520=180; 

180+60=3 horses. 
24. $6500 x2=$13000; $5000 X3=$15000; $13000+$1000 

+ $15000+$25000=$54000; $54000-^6=$9060. 

26. $13X12=$156; $14x6=$84; $17xl8=$306; $930 
+$156 + $84+$306 = $1476;$1476-T-36=$41. 



SECTION III. 

SECONDARY OPERATIONS. 





GREATEST COMMON DIVISOR. 






Art. 12S. Case 11. 


{ 

697 


820 
697 


1 


1220 


(8) 
2013 

1220 


1 730 


(0) 
1241 

730 


1 


615 


123 


5 


793 


793 


1 511 


511 


1 


82 
82 


82 
41 


1 
2 


427 
366 


427 
366 


1 219 
I 219 


438 
73 


2 
3 









61 


366 


6 L 


160-r. 


73 



-20. 
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Sii 



(10) 
72491 103121 1 
72491 



61260 



11231 
8168 



3063 
2042 



1021 




(11) 

347387 5618511 
347387 


214464 
132923 


214464 1 
132923 1 


81541 


81541 
51382 


1 


51382 


1 


30159 


30159 

21223 

■""8936 

6702 

2234 

2234 


1 


21223 
17872 


1 
2 


3351 
2234 
1117 


2 
1 
2 


and 585, which is 13. 

113; $906-f-$6=151; $1146 



6. Find the G. C. D of 364 

7. a. C. D.=6; $678-T-$6= 

$6=191. 
12. a. C. D.=41; 533-T-41 = 13; 574-t-41=14; 861-5-41=- 

21; 13+14+21=48. 

LEAST COMMON MULTIPLE. 
Axt. IISO. Page 85. 

This method is importaut, as without it it woald be almost 
impossible to solve many problems which arise. Take the 
6th problem for illustration: bj the ordinary method it 
would require a pupil many hours to solve it, and most 
pupils would fail entirely. By the method here given the 
ikolution is quite easy. 



B) 
G. C. D.= 113 

L. C. M.=~x3503 
113 ' 

= 150629, ^718. 

(8) 
G. C. D.=131 

L. O.M.=^x7205 

=a518760, An8. 



G. C. D.=107 

7597 
L. C. M.= V7rK-x6527 
107 

463417, Ans. 

G. C. D.=211 
L.C.M.=^X 11188 
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(10) 
L. C. M. of 357 and 612=4284 

L. C. M. of 4284 and 663=55692. 

(11) 
L. C. M. of 6161 and 7171=437431. 

L. C. M. of 437431 and 4141=17934671. 

The problems following are designed to be solved by the 
easiest methods. Since the numbers are small and easily 
factored, they may be solved by Case I. 

G. Find the L. C. M. of the numbers, which is $560. 
7« Find the L. C. M. of the numbers, which is 5544 rods. 
8. Find the L. C. M. of the numbers, which is 1080 bushels. 
12. Find the L. C. M. of the number of minutes, which is 

180 miuutes. 
18. L. C. M.=2520; 2520-r-18 =140; 2520-5-24=105; 
2520-5-30=84; 2520-r-35=72. 

CANCELLATION. 
Page 87« wki ' it ek exercises. 
25 2 

2. No. of bu.= '^^^^=50, Ans. 

9 

13 7 
8. No. of bn.=i^^^=91, An$. 

6 
4. No. of bu.=^-^^^^-240. Ant. 

6. No. of bu.=?y^=14, ^n.. 

? ;p 

? 7 

6. Co8t-^-^^#^^^=7 cts., An,. 

3 
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SECTION IV. 

COMMON FRACTIONS. 

EEDUOTION. 
Art. 165. vmrmsN sxehcisss. 

«• -^^A^i; divide by 12 and then by 6. |||=^f=| 
=^; divide by 12, then by 12, then by 2. 

7, 11^=1^=^; we divide first by 4 and then by 6. f J| 

=T§f=i^Tr ; divide by 6, and then by 12. 

8. |||==f 6=|i ; divide by 12 and then by 6. Jff=:f^=» 

I ; divide by 8 and then by 3. 

^' Arz^iM^^H > ^® divide first by 8 and then by t. 

iiH=i¥ir=ll=i; we divide by 12, t, and 2. 

SuG. — With these larger problems it is better to find the greatest 
common divisor of both terms, and divide by it. 

10. 66)Hf=H; 1908)TWi/V=f 

Art. 166« vmrrrEur extsrcises. 

(11) (12) 

2 

7 3 5^3 

(13) 

2 7 39 

i?x^x^x^-m 
5 ^ ^ 

Page 98. MEZTTAXi EZEHCZSES. 

4. I gave her } of f of a bushel, or J of a bushel. 

5. I found i of }, or \, hence my final loss was \ ; | — 1==} ; since 

$140 is } of my money, | of my money equals } of $140, or $30, 
and I equals 8 times $20, or $160. 

6. Since 1 gallon costs f of a dollar, { of a gallon will cost f of f of 

a dollar, or | of a dollar. 
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Page 98« VnCCTTEN ezbhczses. 

6. J of ^=^; since f of the stock=3f B's, | of the stoek= 

l^ B's, and ^, or the whole stock=8 times B's ; bence 
B owns \ of the stock. 

7. If she shared with 8 companions, ^ of a bushel was 

divided into 9 parts, and each received -f^. 

8. Since $580 was f of what remained, f of what remained 

equals 6 times | of $580, or $696 ; the deposit=:$696 
+$680=:$] 2t 6. 
». I of 1=1, hence he had f remaining ; | of | of |^ of ^= 
$132 ; 1^ of his mone7=s$132 ; hence his money was 
$486. 

COMMON DENOMINATOR. 

Art. 169. 



5x4x8 4x5x6 

*" 6x4x8"""*' ^~tx5x6~^** 

tx4x6 5x7x5 _ 

* 8x4x6 ^^' ^""6x7x5""*^* 

4x6x8=192. 5x7x6=210. 

The remaining examples in this case are solved in a simi- 
lar manner. 

LEAST COMMON DENOMINATOR. 

Art. 170. 
2. L. C. M.=36 ; then l=g-^=M ; *= J^ = « ; A « 

12x3 ^' 

8. L. C.M.=60; then|-=?^=44; A=^^^=44; *- 

' * 4x15 ^' " 10x6 "' ^ 

5x10 
6x10""^* 
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20x3 **■ 
The remaiaing examples are solved in a similar manner. 

ADDITION OP FRACTIONS. 
Art. 171. vTBTnEN ezerczses. 

*• l+H+if=M+*f+lf=fl=2«. Am. 

«. 2+4=6; i+i+H=2i; 6+2J=8i. 
'• M+M+li+ll=li=3|- 

10. 2+4+8+1= 10; i+|+l+Ti^=2B; 10+2H=12M- 

11. 4+7+9+7=27; 1+^+^1^+3^=1-8-1 ;27+fM=27Hf. 

12. 21+35+22+4=82 ;|+T»r+^r+i=lT^; 82+1^= 

§3 47 

13. 17+49+24+18=108; i+^+^+^=l^; 1084 

itH=io9tM- 
14. ixf=|;|xf=M;*xj=if- 

SUBTRACTION OP FRACTIONS. 
Art. 17S. vrsTTTEs exercises. 

»0- l|-il=i-A=T¥T-T¥r=T¥r. ^«8- 

12. H¥=t*5 H=f ; ^-l=M-if=iJ. ^"«- 

18. I of i|=| ; |_f =||_|J=^, ^„«, • 

14. |xi|=i; |x||=f ; i-i=A-A=A. ^««- 

16. f X|=|i; I of |^=f ; 1-11=1^-11=^, ^„«. 
17- *-*=l=i; 11-8=3; 3i, Ans. 



\ 
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18. J^-|=|=Xj 9_5=;4; % Am. 
10. 20J=19Y; 19^— 10|=9|, Ans. 

20. 24^=23fJ; 23f4.-. 12^^=1 1^7^, Ans. 

21. 1=1^; I J-H=H=f; 29-20=9 ; 9f, Ana. 

22. A=Hji=M;IJ-M=ll; 59-40=19; 19ii Ans 

Page 103. W32ITTS2T FHOBZ^EMS. 

1. 5+4+6=15; ^+^+3 = 1^; $15+$H=.$16i Ans. 

2. 7 + 9+10=26; t+|+i=IiJ;26+lH=2THbu. 
•^- lH+ipTr=li;$5-$H=$3^. 

4. $12H^32|+$52f=$9tJ; 4100-$97i=$2|-. 

6. 12+18+37 + 62=129; i-+i+i+i=2i; 129+2^=131^/ 

=$1.31^. 
«. 41f+41f=831; 83i— 57|=25iyd. 

7. 1 + 2 + 2+1=6; i+|+TV+l=lH J 6+lH=7H. 

8. 49,V-15^.=34; 432^-155^=2711; 392V-15/ff=2337^^; 

45,^- 152^= 29iVir ; 34 + 27H + 23 JjiV + 29/5V - 
115H. 

MULTIPLICATION OF FRACTIONS. 

Art. 175. WKllT EN- EXERCISES. 

12. 28.^tx5=140-i^=143|. 13. 17^x7=119^=125. 
14. 24i|xl2=288J/=297i. 15. 46^1 x 13=598^/= 605f 

16. 128^1x18=2304^^=2310^. 

17. 428J/rXll = 4708ff=4709i3L. 

Art. 176. "WHITTEN" EXERCISES. 
W (0) (11) 

5)180 6 16)256 

— * 144xH-^M^_i09 '^H 

^ . N 15 

lli (If) 8-0 

900 ^1 16 

1^ 284xM=^%^=2t6i 240 

2844 f^^ 1792 

2032 
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45 



18. 180xH= 



15 

;^pxn 



=4627^. 2 

;i2 



=127^; 180x25=4500; 4500+127^ 



64 ^ ^ 
14. ^x|xg=370f 

?> 7 



Art. 177. 'WTUTTEIT EaSSCISES. 

? 7 23 



8. i^xf x|i5=ili. 



»• llxffxH=i- 



6 ^ 58 

10. 12^=^-; 8i=^; ^x^=10H. 

29 10 

11. nf=Vi 16f=^; ^x^=290. 

50 

12. 2tA=W; 21|=H^;^^X^-|-^=595^. 

66 20 

13. 39f=:4&; 33i=^;^X^=1320. 

? ? 2 

5 5 ^ ^ 

5 9 ;?i 

2 



Page 107. MszTTAZi ezehcisss. 

4. One inkstand will cost $|, and 15 will cost $0. 

5. 12 is 4 times 3, hence 13 Letter- writers will cost 4 times %f^y or $32^ 

6. 4J, or I times } rods, or 3ff rods. 

1 It is the same as taking ^ of a numl^ei. 



2 2 7^ 
3 ^ 29 



— It* 
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8. i of 1 is \, and J of 12 is 12 times as great, or 12 times \, and thii 
may be shown with any fraction and integer. 

0. 2 J times $31, or Jx$y-, which equals $8J. 

(0. 7 times 25^ cents equals $1.78^, and \ of 25^ cents equals 6} cents; 
$1.78i+$.06|=$1.84|. 

11. 4 times $6f equals $26|; } of $6| equals $4^{ ; $26|+$41§:r- 

$31^. 

12. 8time8$7i=$60; f of $7 J = $6; $60-}- $6 = $66. 

Pages 107-108. vntmrEN szshcises. 



2. $.06|x475=$32.06i. 
10. $.87|x24=$21. 

— JTl* 






1. 2f/x96=272/=$2.72. 
5. $10.62^X180=$1912.50. 

248 <S2 ^ 81 

y^ 9^$Z 2^1 1{^_ „ 

121 8 

20 3 

^; ^P 29 05 

38 

20. l+tf=W;f+TV=i*;^#xf xf-xp=8A- 

;; 5 2 

21.1,3^=1*; 4T«r=ff; H-3HA; 6H6T»r=12H; 

^X 1^=35; 35+A-12|^=23Mi. 

S2. 33H3H=f0f ; 6i+«^!r=12f; 12|x 49H=«*0|| ; 
732Tir-T0f-640||=20Tliii^. 
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8S. $42ixl2x3J=:$1667i. 

24- f-i=|; n-:^=H; fJof|of$3T6|=$235^. 

26. 62i/x52|^=:$32.81J; ix52i=lTi; 69it/xni = 
$12.16i; 71|/X35=$25.08^; $12.16i+$25.08J= 
$37.24^^; $3T.24^^—$32.81^=$4.43J. 

DIVISION OF FRACTIONS. 
Art. ISO. vrRiTTBwr 



In several of the problems it is most convenient to express 
the operation in a fractional form and then cancel. 

(5) («; (7) 

«x^^=tjV. fx^x|=i. Ix^J^xi^^V 

(8) (0) 

10. 786-7-7=112 and 1 remaining; l+|=f; |-r-7==^; 

112^^, Ans. It may also be solved by reducing 785f 
to 5th3 and dividing by 7. 

11. 287-5-12=23 and 11 remaining; 114.f=ri^; ^-i-12=. 

f^ ; 23f i, Ans. 
The remaining problems may be solved in a similar manner. 

Art. 181 • 'WHiTTEzr exehczses. 
, 9.256-7-3^=256x^5^^=80. 10.552-r-2^=552x|f=2£2. 
11. 558-^-8^=558x^=63. 12. 638-5-19^=638x^=83. 
18. 729-^-22^=729 XtV=32f 

Art. 182. vmrTTEN •rttrrcises, 

11. 7/:f-i.l2VV=WXi¥ir=TWT- 

12. 15}|-^8A:=^Wx-H=lff=ltff- 

13. 17A-10f=WxA=Vi^=lfM. 

14. 21^-^12^=i^X,,Vir=M=lH- 

15. 25|^15T\=^X^^=H«=lTWr- 

16. 33i^l2^=H^X^r=W/=2Ht. 

18. ifxHxff=W-=6U- 
i». MxWx^xiif=|=H. 

Page 111. MEKTTAIi E^PBHCISES. 
1, The ribbon cost 6 times 5^ cents, or 32 cents, and she coula buy 
as many apples for 82 cents as 1^ cents is contained ti\sv»i^v^^«. 
cents, or 24 apples. 
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8» The butter cost 20 times 15 cents, or $3^ and she could buy with 
it as many yards of calico as 12^ cents is contained times in 
$3, whicli is 24. 

9 As many persons received apples as ^ is contained times in li, 

or 4 ; 4 persons, minus the schoolboy, leaves 3 companions. 
10. The potatoes cost $5, and he received 12^ dozen eggs. 

Page 119* vnuTTBiT bxerczsss. 

Q Q 4 2 

8 ^x-^x ^v^x^X^X^-^ 
% 6 ^ 

36 ^^ |l 3 
210 156 255 264 2.3.5.7 2.2.3.13 3.5.17 
924-*^ 165 ^234^238 "2.2.3.7.11^ 3.5.11 ^2.3.3.13 '^ 
2.2.2:3.11 20 

2.7.17 "77* 

641 ' 4 

11. iix3HA of |=J^; 6f-4i=ff ; m^'fi^n 

9 
12. |H-3f=V-;6|-4i=f|; ^Xi|xV=iHii=lTfg|; 

18. 77|^_44f=:'^;5r\+6f-7H=W; 42f+16{=H*; 
64 8 

, 21 ^ 77 ><^^-t«7-^TWr- 

16. 28|=^; 28 1x7|t= 8 persons. 

17. 1+6=6; $9600-^6=11600. 

18. 127|+112|=240^; 240^-7-15=16^. 

19. 102-5-6f =102x^=16; 16—1=15, number of com- 

panions. 
21. $85.50— $40=$45.50 ; $45.50-5-7=$6.50. 



NORMAL UNION ARITHMETIC. 49 

22. $3f-$l|«$lfJ=$H; W6i«^; ifixf^=24daya 
28. $382— $228=1154 ; $154-^6|=$154x -^==$22.40. 

REDUCTION OF COMPLEX FRACTION& 

Art. 183* WKl'lTiJN FiXTIHCISES. 

. 7- HxHxf*x|H=m=iWt. 
10. ioH-i2i=WxA=M. 

12. 3i-2J=^; 4H2i=M; ixH=^. 
18. (12i-^-4^)x(3i^6i)=i^XTf,X^xA=A• 

RELATION OP NUMBERS. 

Art. 185. MSZTTAXi EXTJ-RCISES. 
4. 20 yards will cost 4 times $21, or $84. 
^'. 30 tons will cost 5 times $19^, or |>97f 
6. I of $20 = $12; $12-h$3=$15 ; $15 is } of $20. 

Art. 185. WKi ' iT EN- 



14 2.^x77=-V^x77=165/=$1.65. 

15. i B'8=20, B'8=25; A obtains | of 25=16; A then 

has 20+15=35, and B has 25— 15=10 ; 10 is i^ of 

35, or ^f Ana. 

Art. 186. MBlTTAXi SZSRCZSSS. 

4. $} is } of $2. I 5. 5-8i»l| ; 1| is ^ of 5. 

6 B paid } of 26 cents, or 17^ cents. 

Art. 186. WKi ' rru iT exercises. 

3. 4-^12=-^=:^. 

^ 7x12 ^* 

^* 'H'X-g^=^. 

10. After giving B 5 he had 20 ; he gave \ of 20 to C, and 
had remaining f of 20, or 15 ; 15 is ||, or |, Ana. 

Art. 187. MEZTTAZi EZEHCZSES. 

*d. $9 will buy as many yards as $] is contained times in $9, or 12. 

4. As many times as 2J is contained times in 6, or 2|. 

5. As many times as } is contained timea m 4, ot ^\(. 
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Art. 187. wHi ' iTJhu y exbrcises. 
«. 588-^3^=588x^=154. 

7. 63504-r-50f= 63504 XyIt= 1260. 

8. Sarah had 4 of 12=A?-; 4jA-«=V^; 12^W==W=« 

Art. 188. MElTTAXi EZBHCISES. 

i . 7^ i8 8 times 2^, hence 7} yards will cost 8 times $7^, or $22}. 

5. He sold J of J, or J of the cargo. 

6. Edwin had } of $2, or $1} remaining, and Emma had | of $2, or 

«1J ; 11} is H of $lf . 

Art. 188. ^TTunTEN bzekcises. 

n. ^0fi=|;|~f=|;4=f0ff 

12. First sold | of Vt=i^ to the second ; hence the first had 

A— A=A» and the second had i^T+TTr=tt; ^^^ A 
equals -^ or ^ of ^ ; hence the result is ^. 

ARITHMETICAL ANALYSIS. 

Art. 190. l/CENTJLL, EXERCISSS. 

3. He can plow 1 furrow in } of 18| minutes, or 2} minutes, and 8 

furrows in 8 times 2|, or 22 minutes. 

Art. 190. -TntmrsN exehcises. 

4 $^«_h5x22=$4.18. I 5. $15f^9x21=$36. 

S. $i7 50^3x21=$122.50. 

«. »43..50~$7.25=6; 3x6=18. 

10. $54-4-$6=9; 4|x9=39 bushels. 

Art. 191. MEZTTAXi EXERCISES. 

4. 1 apple cost f of a cent, and 9 apples cost 10^ cents. 

5 1 peach cost {i of a cent, and 25 peaches cost 26| cents. 

6. The cost of the cow was $40, and of the horse $200. 

Art. 191. WHI ' IT EIT EZEHCZSES. 

7. i^of $46|x8=$1200. 

8. 60-^10|xl0x6=33Ti pages. | 9. $4-=-2-ft^x25«$45f. 
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Art. 192. MElTTAXi KXT7RCISES, 

I. He will walk 8^ miles in 1 hour, and in 8^ hours he will walk 
11 J miles. 

5. One pound will cost 8 cents, and 4^ pounds cost 86 cents. 

6. It sailed 5 miles in 1 hour, and in 4| hours it sailed 28 miles 

I. She earns $| in a day, and in 10^ days she will earn $7. 

Art. 192. 'WTZITTEIT ISXT-IRCISES. 
8. ^X $100f X 14if =i.X ^X 2^^^tU1i. 

9. TVx$iiixi5H=TVx¥xW=^iHf- 

10. ^x$33|xl8^^=^7x4^X\*/=$37|. 

II. Find the cost of I acre, add $4, and take |f of the sum; 

which gives $92^. 
12. Find the cost of 1 ton, subtract $2^, and take ^ of the 
difference ; which gives $15.20. 

Art. 193* M£39TAXi TlXTTRCISSa. 

8. 1 3rard will cost $1^, and 8| yards will cost $12}. 

0. 1 apple is worth 2} cents, and for 58} cents you can get as many 
apples as 2} is contained times in 53j, or 20 apples. 

10. 1 barrel costs ^ of $1}, or $8, and 7^ barrels cost $60. 

Art. 193. -wuriTEN exttrcises, 

7. 12|=^; 115^=^4^; the number of pigs equals ^fJ-x^/^ 
X9=84. 

9. 6f =^ ; .44|=*--fi> ; 2^= V^ ; then the cost is $*-ffi x ^ 

X^ which equals $1.28|. 

11. 19f=-^j42f=iV^;357|=i-V^; i^XTlhrX ^=163^ 

tons. 
Note. — In practice we can readily form the compound fraction without 
going through the analysis. We write the term like the answer, invert the 
one associated with it, and place the other term before the one Inyerted. 

18. 24|=^ ; 25|=^ ; 50|=^; $5^x ^^X W=^48f. 

19. 682f=iJ^a; 13^=^; 1416|=4^; ^x^^^X^njVu 

= 33^. 

20. 26tJV=W; 6A=ff ; 46i=^; W^X-^^X B=189. 

21. li^s^- ; i2A=W; i^A=W; Wx WX A=32. 

Art. 194. meittaL ezehczses. 

4. $16 is } of { or I ; hence he had at first $40. 



52 A KEY TO THE 

6 J-f f =j^J, hence 800 men were ^ of the army, and the army con- 
siflted of 8000 men. 

6. A nmnber plus i of the number, minus f of the number, equals } 

of the number, which equals 50, hence the number is 60. 

7. f of 27=18, which is 4 years more than | of his wife's age, hence 

} of his wife's age is 14 years, and her age was 21 years. 
8 i ri=T*j ; H — i^j=t2'» 20 cents equals f of ^^, or J of his money, 

hence his money was $1.20. 
( The remainder was $20 less than he stole, hence $20 was what he 

spent ; but he spent | of |, or | of Harry's money, hence $20 

was I of Harry's money, and his money was $50. 

Art. 194* -WHITTEIT EXEHCISSS. 

6. There first remained \ ; he paid | of this, then there re- 
mained I of J=3i^=46Yl, hence |^=46710. 

6. i+i=^-^j, hence the son received -j^ij, which equals $6720; 
-j^$1344 ;^, daughter's 8hare= $4032 ; y\, widow's 
=S5376. 

'• i+i^T^y ; then 1^-^, or ^^=100, ^=20, 11=240. 

8. He had ^ of the string remaining, f — ^==tAj-, which eqaala 

53f ft.; TV=i of 53|=10|; |f=129ft. 

Pages 125-6. MsiTTAii ezshcisss. 

2. $6}-4-4=$l}. 

1.5. The butter cost 150 cents, and she received 24 yards of calico. 

20. Since 60 cents is f of what he then had, he had 96 cents, and he 

had at first 96-— 60 cents, or 36 cents. 

21. 20 cents equals | of what Henry had at first, hence he had at first 

25 cents ; 20 cents is \ of what his sister now has, hence she 
had at first 20 cents. 

22. She had remaining ^ of 50, or 10 pins, and she found | of 10 or 

4 ; hence she then had 10-1-4, or 14 pins. 

23. J of 48=40, which is 4 times what he had left; he had 10 left, 

and 48-f-lO, or 58 at first. 
21. If 4 horses eat the hay in 8 weeks, one horse would require 32 
weeks, and 5 horses would require ^ of 32, or 6f weeks. 

25 . The number-f ^ of the number-}- 1 of the number =J^ of the num- 

ber ; since 55 is ^ff^ of her number, she has 30 roses. 

26. i-f-f =} ; i of $24 =$28, which is 4 times the cost of the chain, 

hence the chain cost $7. 
21. He had remaining J of 36, or 9 marbles ; | of 36 is 30, hence he 
had 30H-9, or 39 marbles. 
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98. The cost of the horse wa8$100; $100-h$60=$160, which is'5 times 
the cost of the sleigh ; hence the sleigh cost $32. 

i9. ^ of 40=16, number of apple-trees ; 40—16=24 ; J of 24=12, 
number of pear and peach trees. 

ZO^ i+i=7Vf hence i^ of his age equals 22 years, his age is 40 years 
and his uncle's 50 years. 

31. There were 5 schoolmates ; hence the candies were to be divided 

into 5+1 or 6 equal parts ; J of f =iV* 

32. i+}=/7> which equals 14 marbles, hence he had at first 20 

marbles. 

33. 14-^-3^=4, the number of companions. 

34. The potatoes were worth $5, and it required 12^ dozen eggs to 

pay for them. 

35. 10 boxes will cost 8 times as much as 3} boxes, or $15|. 

30. i of $50— $40, which is 4 times the cost of her bonnet, aod | of 
the cost of her cloak, hent^e the bonnet cost $10, and the cloak 
$60. 

37. She had remaining ^ of her money, and found } of f, or ^, of her 

money, hence she then had |, which was $30 ; therefore at 
first she had $40. 

38. He returned J of |, or J, which was $20 ; hence she had $120. 

39. It arose ^ of ^, or | ; since it fell ^, the distance it did not fall was 

J of i, or J ; }-|-|=f of the distance. 

Pages 127-9. -whittbxt sxehcisss. 

These problems, from the Ist to the 25th, are simple applications 
of the rules of fractions, and are readily solved. In the 25th, 26th, 
27th, and 28th, we take the product of the two numbers given. When 
both terms are mixed numbers, we may multiply as they are given or 
reduce both to improper fractions, and then multiply. 



14. i of 3^=3 ; f of ii of 9|=5^ ; 5|-.3=2f 

15. 3f=^;f of^xfxixifxif=M• 
le. |xHx^xtxfxH=--i5H- 

17. 8|^16f=^XTf7=i; iof|=|;Hf=A- 



38. Subtract 4 from buth terms and we have - — -^=3-^, and 
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21. 15 i=15^= w ; * of Hx f of W=iW. 

22- i-i=T/\r;4+i=l;Ax«=i;i+i=i;|xi2|=8A. 

28. 8f=J^; i of 9ixi=H; ¥XH=3W- 

4 ^2 

25. 46f=-ifl;12i=-^; -4^X$-^=$5.71f 
33. 2i=f;57f=2|JL; $30xfxAf^=:$693. 

145 ^ 13 

36. 725x^=145x13; VC'8=145xl3, | C'8= — ^^ — 

=^4^, and C'8=J4Axt=J^=507i, Ans. 

5+4 

37. Add 4 to both terms and we have — -j = ^,and rX. is 

more than|- ; hence the fraction will be increased. 

5-4 

6-4^ 
^ is less than ^ ; hence the fraction will be diminished. 

39. Add 4 to both terms and we have -^, which is less than 

f ; subtract 4 from both terms, and we have f, which 
is greater than f. 

40. He sold f ; hence there will remain |, which is worth f 

of $6500=:$2600. Selling ^ of the remainder there 
will remain ^, which is worth | of $2600=$742f 

41. $12.36=-=! ^^ ^^^ earnings; hence his earnings eqnal 

$20.60; and his daily earnings equal $20.60-~25|=» 
80 cts. 

42. 12|=iyL; 18|=^; 30 X-Sf-^V-= 30 X -5^X7^=201. 

43. The gain ==fj of $10260=$540 ; $540-t-$3=180. 

44. After selling \ there remained | of 100=75 ; selling ^ of 

this there remained | of 75=45 ; 45x 25|=$11.58|. 
46. 36f=J^;33f=ip.; 63 XyirX -44=571. 

46. 25i-5|=20^=4ftl; 289,V=-HF; ^I^X^W^W 

= 14^ hours. 

47. i+i+iV=A=f > hence he has \ remaining, which 

equals $540. and the whole amount equals 3 times 
$540, or SI 620. 
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48. f off=A; 5,i^-4fHA; Ax^=t; A of H=H; 

49. i+i=*; i-i=l; ixi=i; l-^i=5; fxjx5x5= 

60. 6i+5i=llf ; 6i-5J=f ; ^x|=15|; gjM=^x 
¥xAxV=30i; ^=2i; 15f+30i~2J=43A. 

H; Hx^Vx^xi^-A- 

DECIMAL FRACTIONS. 

Much of the difficulty which pupils experience in deci- 
mals, arises from their not being familiar with the Decimal 
Notation and Numeration ; beuce thej should be carefully 
drilled upon the preliminary exercises until the teacher is 
certain that they are fully understood. 

Page 133. szehczses in htui/ssiultiout, 

NoTB. — These are easily read by either rule. Another way of reading 
is by numeriecU periodt. Thus, .25678301 may be read as 25 hundredths, 
678 hundred thousandths, 304 hundred millionths ; also, .035100006 may 
be read^ hundredths, 54 ten thousandths, 6 billionths. rupils may point 
off, if they wish, as in whole numbers. Thus. .25,678.304 and .035,400.006. 

Page 133* exf.kcises in kotatioxt. 

8. 500.025. 13. .040Y6. 17. 35000.000008. 

10. .0709. U. .00969. 18. .000930Y. 

11. 300.0078. 15. .200003. 19. .0001800L 

12. .56007. 16. .056008. 20. 2000000.00006009. 

REDUCTION OF DECIMALS. 
Art. 205. Page 135. 

17. $.16i=J-^J=^=H. 
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19. 



. 12.18!= 12!!!= 



100 



12iVV=12A. 
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20- $6.66i=6— «=6m=$6|. 



ADDITION OP DECIMALS. 

Art. 207* ITTHITTEXT 

8. 
187.005 
49.00009 
18Y6.000245 
.0187 
.0000999 

2112.0241349 



9. 

798.0009 
.000017 
.0180098 

.0006795 

798.0T96063 



10. 

.3 

.065 

.00425 

.0008125 

.600062 

.3696245 



6. 

$25 75 
37.20 
28.37i 
50.06| 
15.371 
57.37i 
15.87| 
23.87| 

$253.88| 

SUBTRACTION OF DECIMALS. 

Art. 208* -TmnTEXT ezbrcxses. 

When there are not as many places in the minaend as in 

the subti'aheQd, let them be supplied with ciphers. 

6. 7. 8. 9. 

2.070000 .30000000 1.001 2.5000000000 

L432765 .00000003 .010001 .0025000025 

7637235" 729'9~99997 .91^99 2.497499997^ 

MULTIPLICATION OF DECIMALS. 

Art. 209« -wx^TTTEior exshcises. 
Pupils should be careful in pointing off the decimal placet' 
in the product ; bearing in mind that ciphers must be pre- 
fixed when needed to make as many places in the produ(*t 
as there are in both multiplier and multiplicand. 



7 



.005 



VI. 9.5x.0875x 10=8.3125. I 18. .5x y^x.0^^=.Ol75. 

.01 -'^ 

14. .'pXx| X 300x-^=L65. 

16. $25.6875x.^^=$1.37; $15x6.0325=$90.4875; $1.37 
$90.4815=$n.Sb*lb. 
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le. 200+.02— 1=199.52; 199.52x.8i=164.604;.12'7x|of 
7.2=. 6858 J .825— .6858=. 1392; 164.604 + .1392= 
164.7432. 

17. .01 X. 001=. 00001; .00001+.I=.10OOl. 

18. .1 x.l =.01 ; 100 X .01 = 1 ; 1000000 x .000001=1. 

DIVISION OF DECIMALS. 

The pupil should always see that the dividcijid contains 
at least as many decimal places as the divisor, before be- 
ginning the division. When there is a deficiency, ciphers 
should be annexed to the dividend. Let the pupils be care- 
ful in placing the decimal point properly. 

Art. ISIO. w K i 'ri' i JU- exshcisss. 
10. 11. 

32.185)195.388698(6.0708 185.79321)1678.54300(9.03446+ 



1 93110 

227869 
225295 

257480 
257480 



167213889 

64041100 
55737963 

83031370 
74317284 

"87140860 
74317284 

12823576 



12. 


18. 


14. 


.026).065(2. 
52 


5 .025).375( 

25 


15 .04).008 

.2 


, 130 


125 




130 


125 




15. 


16. 


17. 


.06).012 
.2 


2.5).0040(.0016 
25 

150 
150 


.125)1.000(8 
1000 


18. 


20. 


21. 


015).510(34 
45 


25).00625(.00025 
50 


.00625)25.00000^4000 
25.00 


60 


125 


000 


60 


125 


• 
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22. 2.04-i-lt=.12 ; 41 -5-200=:. 235 ; .236x 5000==1176 ; 1175 

+.12—1=1114.245. 

23. 189— .789=188.211; .76— .015=.615; .675x.75of8= 

4.05; 188.211-r-4.05=194.62. 

3 43 1 

24. 45x. 181=8.145; 3.5—^=3.01; 3.6x.31x 



1 ' »^3.01 

.39861^ ; 8.145+.3986Hf =8.5436Ht. 

25. $341.84-T-$10. 81=32; .0025-l-.0115=.02 ; 32x.02x50 

= 32. 

26. $1080 X 3.27 X —--=324; $190-^13 95=200; 324- 

$10. 9U 

200»124. 

MISCELLANEOUS EXAMPLES. 
Pages 141-143. 

6. 28-|-=iX^=^; 28?=-4A; 13i|=Wi W-*-^**= 

6. JxV=¥; 1.25X.875XWX.8X^X8.15=307J^. 

7. 118i^.04i=Apx^=2627J; 2.4001|=2.40016 ; 1.25 

X,V=-2. 2.40016-5-1.562=1.53^. 

8- |x^=»tV; i4A=^4f'; ix^=-h; iiA=W; HI* 

». 240i=iLfl; 24^X^=1; £J4ixixf X^x4=£285i. 
12. 8^x^=|i; j+|j+|+^=U; 6.2i=6i=^;t|xV 

=8^1^. 
18. 8|-i-|=i^xf=H*; |ofip=iV^; f of|12=.lVl; ^ 

14. f|=i;.5=i;i-f-i==|;||-=i;-^=i0x^=|; i 
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'*• '^0='^' AX.000025X;^=.00125. 

i«. I of f of 2=T5ff ; *x J^=H=ri>5- 

18. The number equals | of ^j- of 27^, divided by | of |f oi 

5^, which, in verting the divisor, becomes fx^x*/ 

X|xHxA=8tIt- 

19. .006 + .000006 — .006006 ; .006 — .000006 = .005994 ; 

.006006-f-.005994=1.002002+. 

20. A+*+i-2^iV; Aof^of|=T!^; A-i5^=H; h% 

21. The number equals the product of the two given num- 

bers; 5^-7-11=^5^x^^=4; f of I of 4=4; lJ-5-10= 

fxA=A; ^ff<>-of/^of6.= 6; 4x6=24. 
22.. \ of ^ of $i4A=$58| ; $225|+$58|— $186|=$9t|. 
26. 41.25x31.5=1299.375; 1500—1299.375=200.625 gal. 
28. 1086^-20.25=53 bins and 12.75 bushels remaining. 
2». .37 1=1 ; .61i=f ; f of 4320 acres=1620 acres; | of 

4320 acres=2700 acres. 
81. $76.25 X 27.25 = $2077.8125 ; $4000 — $2077.8125 = 

$1922.1875; S1922.1875-&-85.75=22.41|^; 27.25 + 

22.41f^|=49.66fi| acres. 
82- I of 345.75=115.25; $17.75— $16.25=$1.50; $1.50x 

115.25=$172.87i. 
88. He sold .15+.25=.40, and kept |^^— ^YTr=iVTr=i 

which equals 572.85 ; then f =954.75. 
)4. He spends .12+.25+.45=.82; there remains. 18, which 

equals $284.76 ; his income was $284.76-7-.18=$1582. 
15. 91.25 bu., at 81.40, cost $127.75 ; 85 bu., at $1.25, cost 

$106.25; both are worth $234; hence he must give 

234-^5.12^=45.66 cords, nearly. 
36. Number of revolutions of fore wheel equals 5280-^-12.75 

=414.117+ ; number of revolutions of hind wheel 

equals 5280-f-14.25=370.526+ ; 414.117—370.526= 

43.591. 

87. He would lose .25x .45ix$25000=$2843.75. 

88. J of $6210=$2070; 2070-t-1.25=1656 bu. of wheat; i 

of $6210=$1552.50 ; $1552.50 -t-^0.1^=^W^ ^i^^. ^"^ 
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coru; $2070+$1552.60=$3622.60; $6210— $3622.50 
=$258Y.50; $258T.50-r.$l. 12^=2300 ba. of rye. 

UNITED STATES MONEY. 

FUNDAMENTAL OPERATIONS. 

Art. 220. Pages 14e-8. 

1. $62^=sS62.50 ; 62^ ceiits=$0.625 ; the sum of these is 

$63. 12^. 

2. 25 cents and 5 mills=$.255 ; $25.000— $.255=$24.745. 

3. $18|=:$18.75; 18| dime8=:$1.8'r5 ; 18^ ct8.=:$0.185 ; 

18 raills=:$0.018 ; and the sum of these is $20,828. 

4. $1.000— $.001=:$.999; 505 cents^:: $5.05 ; $505— $5.05 

==$499.95. 

5. $6^»$6.50; 6^cents==r$.065; 6^ dime3=$.65; $6.50— 

$.065+$.65=$T.085. 
9. $36.25-r-5=$7.25; $t.25x IY=$123.25. 
13. $16.Y5-»-$.12=139t77; S48.00-t-$. 60=80 ; 18| dimes= 
$1,875; $1.875-r-$.015=125. 

15. Find the sum of the cost of all and subtract it from $15, 

and we have $0.37|. 

16. 63x12=756; 50— 42^=7i; 756x.0ti=$56.70, ^n.s. 

17. $.06^X3=^.181; $.87 X 7 == $6.09 ; $6.09 + $.18| = 

$6.27f ; $10— $6.27f=$3.72i; but she would not re- 
' ceive the fraction ; hence her change would be $3.72. 

19. $7.25x3 = $21.75; $5.25 x 2 = $10.50; $4.65 x 3= 

$13.95; $1.75x45=$78.75; $21.75+$10.50-f-$13.95 
+ 78.75=$124.95. 

20. Gain on 1 gallon=$1.37^— $1.12i=$.25 ; whole gain= 

$.25x31.5x8=$63. 

21. $250+$37.50=$287.50; $287.50-r-g5. 75=50 tons. 

22. 24—10=14; $.05x 14=$.70; S.70+$.40=$1.10. 

23. 60/x420=$252; 43/x 120=$51.60 ; $252— $5 1.60- 

$200.40; $200.40-r.$1.67=120. 

COMMERCIAL TRANSACTIONS. 

Art. 226. Case I. 
i. 33i/=$J^; $ix40=$13.33i; 12J/=$J; $^xl0=$1.26; 
#25.53^+$1.25=$14.5^. 
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B. $1.3H=$H— $i; $Hx20=$30; $ix20=$2J; $30- 
$2.50=«2t.50; I0)if=$^] $^x20=$2; 26/=$^; 
$iX 3=c$|=$.75 ; $2t50+$2+$.t5=$30.25. 

Art. 227.. Case II. 

«. $4.50x62,560=«281.52. 

7. 560x1120=627200; 627200 x$.45=$282.24. 

8. Profit ^ M.== $7.50— $5.75 = 11.75; $1.75x43,780= 

$76.61 J. 

Art. 228. Case III. 

4, 320x850=272,000; $340-t-272=$1.25. 
6. $.12— $.03=$.09; $.09-r-24x 1000=$3.75. 

Art. 229. Case IV. 

6. $93.215-f-7240=$.012875; $.012875 x2000=$25.75. 

6. $20.88-r-5760=$.003625; $.003625 x2000=$7.2o. 

7. $3.75-^2=$1.875; $1,875 x 34,761=$65.176875 ; $2.50 

-T-2=$1.25; $1.25x97,486=$121.8575; $65.176875 
+$121.8575=$187.a34375. 

8. $3.60-T-2=$1.80;$1.80x36,850=$66.33; $.22Jx 36,850 

=$82.9125 ; $82.9125— $66.33=$16.5825. 



BILLS AND ACCOUNTS. 
Art. 235. Page 153. 

Baltimore, July 15, 1876. 
John B. Wylie & Co., 

Bought of MACNEIL, WALCOTT & CO. 



24 Pre. Men's French Calf Boots, @ 



65 
75 
88 
110 
90 
60 



ii 
li 



Women's Enameled " 

" Fox'dGaitere, 
Boys' Kip Boots, 

" Brogans, 
Misses' Kubber Shoes, 
Women's Arctics, 



Less J, 
Bec'd payment, 



$10. 


240 


1.87i 


121 


1.50 


112 


2.50 


220 


1.26 


137 


75 


67 


2.25 


135 




1034 




206 




827 



87J 

50 

00 

50 

50 

00^ 

37J 

87i 

50 



MaCNSIL, WA^IiCOTCT &. Oi. 



62 
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Mb. Jamis LanB) 



WiiiMiNGTOir, Del., April 27, 187ft. 
To A. B. Hayes, Da. 



To Setting Boiler and Ezcayating, 

« 13J Days' Work of Bricklayer, 

" 6J ** " " Laborer, 

" 1 Load Sand, 

^* 15 Bushels Lime, 

" 500 Dark Stretchers, 

'' 500 Salmon Bricks, 



^ 


t 




1100 


00 


®$4 


54 


00 


1.12} 


6 


18] 




2 


50 


.88 


5 


70 


®$14*M 


7 


00 


u o a it 


4 


00 




179 


38} 



Mb. Jambs Hedge, 



Pbovidence, R. L, June 1, 1876. 
B(mght of GLADDING & BRO. 



1876 
Apl. 

May 



3 

7 
2 

6 

II 

29 



1 Webster Unabridged, 
4 Leisure Day Rhymes, 

3 Eight Cousins, 

2 Ticknor's Life and Letters, 

4 Mysterious Island, 

3 Farm Legends, 
2 Three Brides, 



I 



1 



Rec'd payment, 

John B. Tibbetts, 



12 




8 


2 


00 


6! 


1 


50 


3 


3 


50 


5 


3 


00 


8 


2 


50 


5 


1 


76 


2 
38 



40 

00 

37i 

25 

00 

25 

331 



for Gladding <& Bbo. 



Mbs. Geoboe Gobdon, 
Terrm: 80 <iay«. 



Philadelphia, Oct, 1, 1876. 
Bought of WALKER & BROUGHER, 



2 
2 
2 

i 
1 

2 

2 

2 

3 



Pr. W. G. Ewers and Basins, 
" Cov'd Soaps, 



Doz. 

u 

u 
« 



it 
it 
it 



Brush Trays, 

Bowls, 

Mugs, 
Stem Wines, 
Glass Peppers, 
Individual Salts, 

Oval Glass Dishes, 

Grate and Porterage, 



1.40 
50 
50 

1.75 



1.00 
1.25 
50 
1-3 in. 1-6 in. 1-7 in. 



100 



150 200 



2 


80 


1 




1 






87i 


1 


50 


2 


00 


2 


50 


1 


00 


4 


50 


1 


25 



18 



m 
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Mb. Hknbt Cadt, 



STATEMENT OF ACCOUNT. 

New York, April 7, 1876. 

To BADEAU & LOCKWOOD. 



1875 




Oct. 


9 


u 


30 


Dec. 


3 


1876 




Jan. 


29 


Feb. 


u 


Mar. 


18 


1876 




Jan. 


11 


u 


« 


Feb. 


1 


« 


29 


Mar. 


1 



To 15 Drums of Figs, 

9 boxes Oranges, 

12 ** Lemons, 



Dr. 






u 



u 



4 barrels Dried Apples, 
10 " Peaches, 
30 lb. Leghorn Citron, 

Cb. 



Bj 2 bbl. Superfine State Flour 
" 200 lb. Buckwheat « 

" 1 firkin Butter, 66 lb.. 



u 



2 25 

4 76 
6 26 

6 76 

5 26 
26 



6 00 

.03i 
28 



100 lb. Com Meal, ^ C, 
Cash, 

Balance due Badean & Lockwood, 



33 


75 


42 


76 


63 


00 


27 


00 


62 


60 


7 


60 


12 


00 


7 


00 


16 


68 


1 


35 


108 


00 



226 50 



144 



82 



08 
47 



Mb. John Waller, 
Temu : 30 dayn. 



Cincinnati, O,, Sept, 25<A, 1874. 
Bought of TIERNEY & GARDEN, 



i 



1 

i 
i 
i 
i 
i 



Dozen Gents' Blk. Fur Hats, 



u 
ti 



u 
il 
li 



tl 



II 

Sax 

il 



Boys' 
II 

Children's Fancy 

Ladies' Trimmed 

" Untrimmed 



Less 



»» 



16 


60 


8 


19 


60 


9 

18 


9 


00 


4 


12 


00 


6 


6 


00 


3 


15 


00 


7 


7 


60 


3 

60 
3 

67 



25 
75 
00 
60 
00 
00 
50 
75 

76 
64^ 

lOJ 



Receiyed payment, 

TiBBNEY & GaBDEN, 



64 



A KEY TO THE 

PlTT8BUB<>H, Nov, 1, 1876. 



Messrs. Wiley & Morton, 



Bought of J, G. HERR & CX). 



2 
i 

A 
1 

i 
40 

14 



Doz. Rubber Long Combs, 



Gro. Horn 



« 



3.50 4.50 6.00 



#8 ' 10 ' 12 
Doz. Tooth Brushes, 

" Jet Sets, 

Gro. Rubber Ck)atand Vest Buttons ea. 1.00 & .75 
Gt. Gro. Black Suspender ** 
yd. Jaconet, 
" Irish Linen, 

13 Qiuxn *T>uu ^ 72« 1.35 2.00 
Pes. Silk Velvet Ribbon rrj^, —, — — , — — 

LessT^j, 



Rec'd payment, 



50 



75 
25 

62 
20 
67 



9 

3 

1 
4 



8 
9 

14 



52 
5 



47 



00 

50 

45H 

22ii 

76 

81 

00 

38 

17i 

sof 

23 



07J 



J. G. Herb & Co. 



J. T. Way & Co. 



Dr. 



In % with WOOD, MARSH & HEYWARD. 



Cb, 



1875 
Sept. 


1 
25 


«< 


80 


Oct. 


8 


Nov. 


9 


Dec. 


14 


•• ^ 


30 



25 To 1 pc. Blue An- 
chor Cloth 881 
yd.@$5.622, 
•• 2 pes. Blk Cloth 
42yd.@$7.65. 
' 1 pc. Doeskin 
Cassimere 24 
yd@1.872. 
" 2 pes. Blk Rib'd 
Cassimere 63 
yd.^$1.63, 
" 2 pes. Fisher's 
Tweed 64^ yd. 
@75)^, 
*' 2 pes. Brown 
Corduroy 41* 
yd.@$1.122, 







1875 
Oct. 


2 


215 


15S 


1 


20 


321 


30 


Nov. 


30 


45 


00 


Jan. 


2 


102 


69 






48 


18} 


t 




46 


40f 






778 


74 


_ • 





By 1 pc. Irish Linen 
17iyd@57«^, 

" 3 pes. Plaid Jac- 
onet 60 yd.@ 
872^, 

" 1 pc. Swiss Mull 
30 yd.@32=i^, 

^* Note for Balance 
@30 days. 



22 

6 

739 



778 



91j 

50 
60 
82J 



74 
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Art. 236. Page 156. 

1. Philadelphia, Oct 10, 1876. 

Lafayette Bestaubant, 

BmghJi of THOMAS BRADLEY. 



67 lb. Ribs of Beef; 

2 Kidneys, 

3 Lambs, 
3 Calves' Heads, 
8 Sweetbreads, 
2 Calves' Livers, 

37 lb. Veal, .17 6 29 41 ai 



@ .20 


13 


40 




.15 




30 




6.00 


15 


00 




.75 


2 


25 




.30 


2 


40 




.70 


1 


40 




.17 


6 


29 


41 



2. 

Continental Hotel, 



Philadelphia, Juw 12, 1876. 
To EUGENE G. BLACKFORD, Db. 



To 15 Salmon, 
" 37 Lobsters, 
" 5 Fresh Mackerel, 
" 7 Spanish " 
" 2 Shad, 
" 12 Soles, 
" 9 Sea-Bass, 
" 15 Sheep heads, 
" 3 doz. Soft Crabs, 
" IJ « Frogs, 



.30 


4 


50 




.10 


3 


70 




.12 




60 




.20 


1 


40 




.40 




80 




.10 


1 


20 




.10 




90 




.12 


1 


80 




.60 


1 


50 




1.75 


2 


62i 


19 



m 



Mb. James Thomson, 



Pittsbubgh, Jatu 20, 1873. 
B(mgU ofWU. WILSON. 





1 lb. Citric Acid, 






1 


65 




5 " Chlor. Lime, Jar 20. 




08 




60 




10 " Epsom Salts, 




05 




50 




3 " Gum Shellac, 




60 


1 


80 




1 Doz. Wilson's Cod Liver Oil, 






7 


00 




i " Mishler's Herb Bitters, 


8 


00 


4 


00 




2 lb. Carbolic Acid Crys., 


1 


76 


3 


60 






I 


. 


IU% 


k^ 
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i. 

Mbs. Johk Smith, 



Phtt«at>wTiFHIA, Dee. 31, 1874. 
Bought of TYNDALE & CO. 



1 
2 
1 
1 
2 
3 
1 
4 



Soup Tureen, 

Sauce " 

Doz. Tulip Goblets, 

" Individual Salts, 
Glass Pitchers, 
Oval Glass Dishes, 
Glass Nappy, 
Coy. Dishes, 

Doz. Stoneware Plates 



11.25 



.62} 
.50 

1.25 



1-6 in. 1-7 in. 1-8 in. 



125 ' 140 
Rec'd payment, 



160 



3 


50 




2 


50 




1 


40 
50 




1 


25 




1 


50 
75 




5 


00 




4 


25 


20 



Tyndale & Co. 
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S. 

Ms. JAJtiEs Hayek, 



Newark, N. J., March 1, 1875. 
!Zb MRS. AMELIA WATSON. Dr. 





1 


To Board 4 Weeks, 
" Fuel & Light 4 Weeks, 
" Washing, 5} dozen, 


@$9.00 

1.50 
1.00 


36 
6 

5 


50 






Cr. 




47 


50 






By Mdse. as per Bill, 
Balance, 
Kec'd payment. 


1 

Amelia Watson. 


46 


50} 
99} 



Mb&Ameua Watson, 







To JAMES HAVEN, 


Dr, 


1875 










Feb. 


5 


To 15 lb. Tea, .76 


11 


25 


« 


« 


" 10 " Coffee, .35 


3 


50 


u 


9 


" 25 « Granulated Sugar, ,12} 


3 


12} 


u 


u 


" 5 " Brown « .10 




50 


u 


l( 


" 1 Barrel No. 1 Mackerel, 


25 




(( 


26 


" 5 lb. Butter, .50 


2 


50 


u u 


« 1} dozen Eggs, .42' 




63 






Rec'd payment. 


46 


50} 



James Haven. 
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tf. Phit.at>klphia, Aug, 25th, 1S75« 

Mb. Frank] jn S. Fuller, Memphis^ Tenn. 

Bmght of KUHN & FUKST. 



25 

350 

150 
100 

125 

12 



Boxes BaisiDS, ^, ^, 

lb. Currants, — , — , 

" Dates, 

" Turkish Prunes, 

French — , — . 

Bunches Baracoa Bananas, 





70 


75 






25 






H 

H 


7 

8 


87J 
50 






16 


87J 




1.75 


21 


00 


150 



00 



Bec'd payment by due bill, 

KUHJJ & FURST, 



7. Philadelphia, Oct. 14, 1876. 

Mb. Thomas Walker, AikeUf S. C. 

Bmght of HESS, ROGERS & CHAMBERS. 



3 
1 
1 
1 
1 

i 
2 

2 
1 



u 
it 



Doz. Ladies' Berlin Gloves, 

" " White Silk Gloves, 

" Berlin J Gauntlets, 
" Colored Buck Gauntlets, 
" Black Jouvin Kid Gloves, 
" White " " " 

" Gents' Buck Driving Gauntlets, 

" " White Kid Gloves, 

Child's White Cotton Hose, —, -, ^, — , — 
Less 20%, 



Rec'd payment, 

Hess, Rogers & Chambers. 



2 


25 


6 


76 






5 


50 






3 


75 






15 








16 




15 




750 


16 


50 


33 




11 




22 








4 


75 






114 


2i> 






22 


85 




91 


40 



SECTION VI. 
DENOMINATE NUMBERS. 

Art. 251. WHITTEIT SXSHCZSES. 

l9^0TB. — In the Arithmetic we have given one method of explanation ; In 
coloring the 3d problem, we present another which many pi^t^T \a \2si!^ \sa> 
mer. 



68 A KBY TO THB 

3. 8. d. far. 

9 8 3 Sol. — In 1 s. there are 12 pence, hence 12 times the 

^2 number of shillings eauals the number of pence; 12 

times 9 equals 108, ana 108 d.-f-8(i.=al 16 pence. In 1 

116 pennj there are 4 farthings, hence 4 times the number of 

4 pence equals the number of farthings ; 4 times 116=464^ 

rrr* and 464 far. plus 3 far. equals 467 farthings. 

6. 4 )7859 6. 4) 58763 

1 2)1964 -3 far. 12 )14690 -3 far. 

163 8.- 8 d. 2|0 ) 122|4 -2d. 

£61-4 8. 
FRENCH AND GERMAN MONEY. 

Art. 257. WHrrxTar ezshczsss. 

1. $.193x25.50===$4.9215. 

2. $256-h$.193= 1326.42+. 

8. $.2385x753.15=$n9.626275. 

4. $456.25-f-$.2385=1912.99+. 

5. $.193x20=13.86. 

TROY WEIGHT. 

Art. 260. 



lb. oz. pwt gr. 
4, 24 )6275 6. 19 11 17 19 

2|0) 26|l-llgr. _i? 

239 



13 oz. 1 pwt. 



20 



6, 24 )18759 4797 

2 !0 ) 78 |1 - 15 gr. ?1 

12) 39-1 pwt. 115147 gr. 

3 lb. - 3 oz. 

APOTHECARIES' WEIGHT. 

Art. 361* vmriTEN szsHCzssfiL 

(5) (6) 

2| 0)9237 15 3 9 • 

3 2 



3)4618-1 5 gr. 
8)1539-19 



3 
11 



1 2) 192-3 5 20 

16 lb. 4)220 



55 gr. 
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AVOIRDUPOIS WEIGHT. 

Art. 262. w-fca ' ma r szercises. 

6. A pound of lead weighs 7000 gr., and a pound of gold 

5760 gr.f hence the lead is really heavier than the 
gold. 

7. An ounce of feathers weighs -^^ of 7000 gr., or 437^ gr., 

and an ounce of silver weighs ^ of 5760 gr., or 
480 gr. ; hence an ounce of silver is heavier than an 
ounce of feathers. 

LONG MEASURE. 

Art. 2<i8. WHl ' lTE K- EZSHCZSES. 
rd. yd. ft. 
2. 3 4 2 8. 12)567 

_Ji 3)47 - 3 in. 

1?, 6i)15.2ft, 

_Ji 2 2 

-^c . 2rd.-f=4yd. 

63t feet ^^3, 2 rd. 4 yd. 2 ft. 3 in. 

Note. — Id dividmg by 5^ we reduce the divisor and dividend to halves, 
aud then divide by 11 ; the remainder is, of coarse, halves, and hence we 
must divide by 2 to obtain the true remainder. 

»• 3000 mi.= 15840000 ft; 15840000-f-3=5280000. 

SQUARE MEASURE. 

Art. 274. vntnTEXT ezehczses. 

NoTB.— In dividing by 30^, reduce both divisor and dividend to 4fA«, 
and then divide ; the remainder will be a number of 4tA<| hence we most 
divide by 2 to obtain the true remainder. 

(5) (6) 

272^x238975 144 )9876543 

1 ^ ? 272i\68587-15sq.in. 

1089) 955900 4 / 4 



16 0) 87J7=211|8q. ft 1089 )274348 

5 A. 77 P. 16 |0 ) 25|1= 262^ sq. ft. 

fsq. ft=108sq. in. 1^ 91 p 

Ans. 5 A 77 P. 21 1 sq. ft 1 08 i sq. ft =36 sq. in. 

sq. in. 36sq.in. + 15 sq. in.=51 sq. 

in. 
Ans. 1 A. 91 P. 25^sc\ ^\..^>\ 's^q^.yol. 



TO A KfiY TO THB 

CUBIC MEASURE. 

Art* 2T9* WRZTTSK SJLKUClSBSb 

4. 78 cords«9984 cu. ft. = 17252352 cu. ia. 
e. 5876543 cu. in.=s3400cu. ft. 1343ca. iD.»26cd. 72 ca. ft 
1343 cu. in. 

MEASURES OF CAPACITY. 
Art. 286. -WHZTTEIT ezzbhcises. 
J. 5 gal. 3qt. 1 pt.=47 pt.; $.03x47=$1.41. 
8. 217bu. 3pk. 5qt.=6973qt.; $.18|x 6973=$1307.43f. 

CIRCULAR MEASURE. 

Art. 291. -WHZTTEIT KXT7RCISES. 

4. 195600"=3260'=54° 20'= 1 S. 24° 20'. 

5. 3 quadrants ^ 3 X 90° ^ 270° ; 270°+ 15° == 285® =» 

1026000". 

TIME. 
Art. 296. vrzuTTEaT szercises. 

6. By the table, from May 8th to October 8tb is 153 days, 

and from Oct. 8th to Oct. 19th is 11 days; hence the 
whole time is 153+11, or 164 days. 

7. Prom March 28th to December 28th is 275 days, but to 

December 16th is 12 days less, or 263 days. 

8. By the table, to Sept. 21st it is 212 days, and since 1860 

is a leap year, it is 213 days; hence to Sept. lOth, 
which is 11 days less, the time is 202 days. 

Art. 31I8. MEiTTAz. szzrHCzsES. 

1. 18 whole centuries; since the 19th century is not finished. 

2. 18th century ended with the year 1800 ; 19th began with 1801. 

3 In any century not including a centennial year which is a leap 
yeu*, there will be 24 leap years and 76 common years ; in tlie 
centuries including a centennial year which is a leap year, 
there will be 25 leap years and 75 common years. 

4. 1760 ; 1776 ; 1876 ; 1880 ; 2000. 

5. There are 86400 seconds in a day, therefore It ticks 4x86400=a 

845600 times. 

MISCELLANEOUS TABLES. 
Art. 801. MElTTAIi EZEHCISES. 

6. Ab many as 360-^-24=15 ; as many as 480-^24=20. 
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7* Ab many as 2li0^1^<=*20 ; as many as 400^16^4)5. 
Sm As many as 16-^ 8, which is 2. 

Art. 801. Wi^ ' rrH XfT -rxtihcises. 

1. lgross=144; 144x42=:6048. 

2. 3x63=189 dozeu=15 gross 9 dozen. 

8. No. ofquire8=3240-^24=:135; 36/x 135=$48.60. 

4. 12/x795.5=$95.46. 

6. 5 quires and 19 sbeets=:l39 sbeetss=^^ of a ream. The 
waste being 1 quire in a ream, in 3^|^ reams there 
will be 3^1^ quires wasted, which equals 3 quires 
1 sheets nearly ; 3 quires 7 sheets deducted from 3 
reams 5 quires 19 sheets, leaves 3 reams 2 quires 12 
sheets, or 1500 sheets, the amount actually used, but 
the posters being printed on half sheets, there were 
8 times 1500, or 3000 posters. 

6* This book is a 12mo., honce there are 24 pages on each 
sheet, and as there are 424 pages, it requires n| 
sheets, but as only whole sheets are used, 18 sheets 
will be required for 1 copy, and in 5000 copies, it 
will require 5000 x 18=90000 sheets ; but 1 quire in a 
ream, or ^^ is wasted by being badly printed, etc., 
hence the amount actually used is ^ of the whole 
amount required, hence 90000 sheets=^ of the 
amount, and |^=197 reams, 7 quires, 8j-| sheets. 

REDUCTION OF COMPOUND NUMBERS, 

Art. 804. R£DT7CTI01T DESCSITDIITG-. 

11, 6 Cong.=48 0.; 48 0. + 7 =55 O.=880f5; 880fS-f 

15 f|=89o fj=7160 f3; 7160 f3+4 f3= 7164 f5= 
429840m; 429840^+30^=429870^. 

12. 98 gallons=392 qt.=784pt.=3ia6gi. 

18. 3S =90°; 90°+25°=ll5°=6900'=414000"; 414000" 

+ 40"= 414040". 
14. If we wish to be very exact we reduce 365da. 5h. 48min. 

49.7sec. to seconds, and multiply by 930, which gives 

29347944621 sec. 

16. 1 week=7da.=168h.=10080min.; 75x10080=756000. 
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le. 68 miles»21760rd.== 119680 jd.=»359040 ft.^4308480 
in. 

Art. 805. HSDUCTIOIT ASCSlTDZlTa. 

10. 144 )67437842351 

9 ) 468318349 - 95 sq. in. 

30^x52035372 - 1 sq. ft. 
4 I 4 

121)208141488 

160) ~17~20177 - 17| sq. yd. 

640) 1075 1 - 17 P. 

16sq. mi. 511 A. 

I sq. yd. = 6 sq. ft. 108 sq. in. 

Ana, 16 sq. mi., 511 A., 17 P., 17 sq. yd., 8 sq. ft. 59 sq. m. 

15. 1 geograpbical mile=l'(Art. 268, III.); 721'=12° 1'. 

16. 6476-^56=115 firkins 36 lb. ^ 

17. If 72=^, 14, or the whole* quantity =720 lb.; if for 

every 3 lb. of flour there were 4 lb. of grain, there 
will be 720X^X4=960 lb. ; 960-7-48=20 bu. 

Page 185. skcbktazi ezbrcises. 

16. Half a gallon equals 16 gills, hence 16 vials will contain half a 

gallon. 

17. 2 gallons equal 32 half pints. 

18. There are 32 quarts in a bushel, hence a quart costs $.05. 

19. 2 gross equal 288 buttons, and these will trim 288—6, or 48 

shirts. 

20. 1 pace equals 3.3 feet, or ^ of a rod, hence 132 paces equal 26} 

rods. 

21. tV^t 0^$^ equals $.60. 

22. Since there are 32 quarts in a bushel, he sold them for $3.84; 

hence he gained $1.44. 

23. One pound of flour cost $.05, hence a hundred- weight cost $5. 
21. 5 feet equals 60 inches, and since there are 4 inches in a hand, it 

is 15 hands high. 
25. It sails 4 leagues, or 12 miles an hour, hence it will take 10 
hours to sail 120 miles. 

Pages 186-7. MZSCEIUIUAITHOITS EXAMyUBa, 

8. £47 5 s.=945 s. —21=45 guineas. 



NORMAL UNION ARITHMETIC. 73 

8. Diyide by TOGO, since TOGO Troy gr. equal a lb. Av., and 
we have 15 lb. 

7. 15 23 29 11gr.=661gr.; 661-r-1=93. 

8. lT.=32000oz.; 411b. lOf oz.=666|oz. ; 32000-*-66C| 

=48. 

10. 6 dozen dozen=6x 12x 12=864; half a dozen dozen 

= 6x12=72; 864—72=792. 

11. One tun=2016pt. ; 6 gal. 2qt. 1 pt.=^45pt.; 2016-T-45 

=44f • 

12. 66A. 24P.= 10584P.; 5A. 82 P.=882 P. ; 10584-=-882 

= 12. 

14. The probledi is solved without regard to leap years. 

There may be either 12 or 13 leap years, which would 
increase the time 12 or 13 days. 50 x 365=18260 h. 
=t60^5-da.=2yr. 30j57da. 

15. 7°5'=425'; 270^=16200'; 16200'-T-425=38fVda. 

16. Jan. 31 da., Feb. 29 da. ; hence 24x 6()x 2=2880 min. 

17. 5373 19 4gr.=2844gr.; 2844 x 29= 82476 gr. = 14 lb. 

3S63 19 16gr. 

18. 80x60x12=57600; 1000000-T-57600=17if da. 

19. 6gal.=48pt.=96half pints. 

20. 1876 being a leap year, contained 31622400 seconds; a 

solar year contains 31556929.7 seconds ; 31622400— 
31556929.7=65470.3 sec. 

21. (50+27)x2=154rd., distance round the field; 154rd.= 

2541ft.; 2541-^12=2111; 211|x3=635i. 

22. 5 X 980=4900 gr.; 4900 gr.=105 13 2 9. 

23. If it has 5600 subscribers, it requires 5600 sheets each 

week, and in a year it will require 5600 X 52=291200 
8heets=606 reams 13 quires 8 sheets. 

24. In the spring months there are 31 + 30 + 31=92 days; 

in the autumn, 30+31 + 30=91 da. ; 92 da.— 91 da.= 
1 da.=1440 min. 

25. There are 16 pages In 1 sheet ; 16 x 20=320 pages. 

26. 30 da.+31 da. + 31 da.=92 da. = 132480 min.; $.04x 

132480=$5299.20. 

27. 32400x31=1004400=6975 gross. 
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128. I16x2:=s2321b.; ^oz.»^lb.; hence the false weight it 

f I lb., and he will sell as maaj false poatids asff lb. 

is contained times in 232 lb., or 235f | lb. ; 235f | lb.— 

2321b.=3J|lb. ; $.18lx3Jf=»$.692>i-. 
29. 5T. 14cwt.=11400 1b.; IT. 3cwt 56 lb.«23661b. ; 

11400 lb.— 2356 lb.=9044lb.; if I only receiyed 

90441b. I should pay ^^W^ of $88.35=$70.091. 
80. 15bu. 3pk. lqt.=505qt. ; ll;:'x505=$55.5o; cost of 

1 barrel of flour=$.03ix 196=86.86; $56.55-r-$6.86 

=s8 barrels and 67/ remaining. 

ADDITION OF COMPOUND NTJMBERS. 

Art. 306. 
The attention of pupils should be called to the analogy 
existing between addition of compound numbers and addi- 
tion of simple numbers. In simple numbers we ^^carry^^ one 
for every 10, the scale being uniform ; in compound num- 
bers we **carry^^ one for the number of units in each lower 
denomination which makes one in the next higher. The differ- 
ence between them, which is no less important, and which 
is sometimes unappreciated, should also be shown, compound 
numbers requiring the decimal scale to express them ; as, 
16oz.=llb., etc. 

Note. — These problems are so easy they need not be solved in the 
Key. We will only make a suggestion for the 11th. 

11. Sum=63mi. 2Y2rd. 5 yd. 2 ft. 6 in. ; but 5 yd. 2 ft. 6 
in.=5iyd. 1 fl., and 5iyd.=l rd., hence the answer 
becomes 63 ml. 273 rd. 1 ft. 

SUBTRACTION OF COMPOUND NUMBERS. 

Art. 807. 

Pupils should be led to see the analogy between subtrac- 
tion of compound numbers and simple numbers. In simple 
numbers the scale is regular, in compound numbers it is 
irregular. They should also be shown the distinction be- 
tween them : that compound numbers are expressed in th«i 
decimal scale, and that, therefore the two processes are not 
identical. 
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It. He sold to both 28 bu. 2 pk. 5 qt. 1 pt.+28 bu. 2 pk. 5 
qt. 1 pt.=B57 bu. 1 pk. 3 qt., which subtracted from 
200 bu., leaves 142 bu. 2 pk. 5 qt. 

14. He sent his father 1*7 lb. 10 oz. I5pwt. 20gr.«-31b. 16 

pwt, or 14 lb. 9 oz. 19 pwt. 20 gr., and to both 32 lb. 

8 oz. 15 pwt. 16 gr., and had remaining 79 lb. 3 oz. 4 

pwt. 8 gr. 
le. $25.207^— $16.5'75^»$8.631f; 2 eagles and 25f dimes 

equal $22,575; $8.63l|+$-22 575=$31.206f. 
ri. 240 A. 85 P. 16 sq. yd. 96 sq. in.— 125 A. 37 P. 29 sq. yd. 

4 8q. ft. 140 sq. in. = 115A. 47 P. le^sq. yd. 4 sq. ft. 

100 sq. in.«I15 A. 47 P. 16 sq. yd. 6sq. ft. 136 sq. In. 
18. 11 gal. 3 qt. 1 pt. subtracted from 12 gal. equals 1 pint; 

then 16 gal. 1 pt. plus 1 pint, equals 16 gal. 1 qt., 

which subtracted from 63 gal. equals 46 gal. 3 qt. 

MULTIPLICATION OF COMPOUND NUMBERS. 

Art. 80^ 

15. He sold both 5 times 96 A. 150 P., or 484 A. HOP. ; 

1000 A —484 A. 110 P.=515 A. 50 P. 
16* Find what he sold each, take their sum and subtract 
from 4000 bu.; or, multiply 50bu. 3pk. 7 qt. by 56, 
and subtract the product from 4000 bu., which leayes 
lU5bu. 8pk. 

DIVISION OF COMPOUND NUMBERS. 

Art. 813. Case n. 

ft, 71 gal. 3qt. I pt.=575pt; 2 gal. 3 qt. 1 pt.=23pt. ;575 

-^23=25. 
t. 33 T. 19cwt. 35lb.=67935 1b.; 6 T. 15 CWt. 871b.:- 

13587 lb.; 67935-^13587=5. 

DIFFERENCE BETWEEN DATES. 
Art. 813. Case L 

ft. From Dec. 30, 1862, to Dec. 30, 1863, is 1 year, and 
from Dec. 30, 1863, to Jan. 16, 1864, \% H ^^i^. 
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9. He was born on the 29th of February, and Bince he was 
36 years old he saw 10 leap years, and dying after 
the 28th of February, he saw 10 birthdays. 

10. The one born in 1756 saw 10 leap years, the other saw 

9 leap years ; hence one was one day older than the 
other. 

11. From May 20, 1874, to July 4, 1876, Ihe time is 2 yr. 

45 da., or 2 yr. 1 mo. 15 da. ; as the day is reckoned 

to begin at midnight, 4 o'clock p. m. is 16 hours after 

midnight, hence the exact time is 2 yr. 1 mo. 15 da. 

3h. 39miall sec. 

NoTB. — It will be noticed that the two years include a leap year, but as 
the extra day is included in the whole years we take no account of it. con« 
sidering the expression 2 years to include the exact number of years, 
whether common or leap years. 

Art. 814. Case 11. 

2. From January 1 to July 4, 1776, the time is 185 days, 

which equals 26 weeks and 3 days ; hence July 4 fell 
3 days after Monday, or on Thursday. 

3. From July 4, 1776, to Oct. 17, 1777,. the time is 470 

days, or 67 weeks and 1 day, but by the previous 
problem we found that July 4, 1776, fell on Thurs- 
day ; hence Oct. 17, 1777, fell on Friday. 

4. From Oct. 17, 1777, to Jan. 18, 1782, the time is 1554 

days, or 222 weeks; hence Jan. 18, 1782, fell on the 
same day of the week as Oct. 17, 1777, or Friday. 

5. From Jan. 18, 1782, to June 18, 1815, the time is 12203 

days, or 1743 weeks and 2 days; hence the battle of 
Waterloo was fought two days after Friday, or on 
Sunday. 

6. From June 18, 1815, to April 14, 1865, the time is 

18198 days, or 2599 weeks and 5 days ; hence April 
14, 1865, fell 5 days after Sunday, or on Friday. 

7. From April 14, 1865, to March 4, 1869, the time is 1420 

days, or 202 weeks and 6 days ; hence March 4, 1869, 
fell 6 days after Friday, or on Thursday. 

8. In the century from May 10, 1876, to May 10, 1976, 

there are 24 leap years*, hence there are 36524 days 
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or 5217 weeks and 5 days ; hence it will open on Mon- 
day. 
9. From Jan. 8, 1815, to June 18, 1815 (Ex.5), the time is 
161 days, or 23 weeks, hence Jan. 8 falls on the same 
day as June 18, or Sunday, and a letter dated 
Wednesday, Jan. 8, 1815, would show that the writer 
did not know on what day of the week the date fell, 
and hence could not have written the letter at that 
date. 

LONGITUDE AND TIME. 
Art. 820. Page 200. 

o. The difference of time we find to be 37 min. 21|^ sec, 
and since Cincinnati is west of Philadelphia, the time 
is 37 min. 21^ sec. earlier] hence it is 10 h. minus 
37 min. 21-}-^ sec, or 9 o'clock 22 min. 38-j^ sec. 

6. Difference of longitude= 75° 9'5"+16°23'=91°32'5''; 

hence the difference of time is 6 h. 6 min. 8^ sec, and 
it is so much later, or 6 min. 8^ sec. past 3 o'clock p. m. 

7. Difference of longitude = 76° 56', therefore difference of 

time equal 5 h. 7 min. 44 sec. ; and since Washington 
is west of London, the time is earlier, and the watch 
must be set back 5 h. 7 min. 44 sec. 

8. The longitude of New York is 74° 3' west, hence the 

difference of longitude is 74° 3' plus 2° 20'=76° 23', 
which divided by 15 gives the difference of time, 5 h. 
5 min. 32 sec. ; and since Paris is east, the time is 
later, etc. 

9. Difference of longitude=12° 27'+ 122° 26' 15"= 134° 

53' 15"; difference of time=8h. 59 min. 33 sec. ; 
time=(4+12)— 8 h. 59 min. 33sec = 7 h. 27 sec 

Art. 321. Page 201. 

6. 3h. 9min. 8f secxl5=47° 17' I0"=diff. of longitude; 

75° 9' 5"+ 47° 17' 10"= 122° 26' 15". 

7. 4 h. 44 min. 50f sec. multiplied by 15 gives the differ- 

ence of longitude, 71° 12' 42", and amcei 0«L\xi\m^%%, 
Eng., 18 5^ 2U^ east, the longitude o^ C^mXycK^^^, 
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Mass., is the difference betweoQ tjiem, which is tl^ 
V 21". 
8. M° 3'+35° 32'=109^ 35'; 109° 35'-T-16=t h. 18 min. 
20 sec, diff. of time ; since Jerusalem is east of New 
York, the time is later ; 4 h. 80 min. +7 h. 18 min. 20 
8ec.»ll b. 48 min. 20 sec. 

REDUCTION OF DENOMINATE FRACTIONS. 



Art. 826. GaseL 

2- iiT^Xfxfx|=|, Ans. 

*• T^xyx^=i=»2i, u4n«, 
S- rf^Xtxf Xf=i, Ans. 
••TAirXVxfxV«f ^n«. 

7. TTlTnrX¥x^X-4^=^«4^. Ans. 

8- Tri3jX-4^x|xH^*3,V» ^na. 
»• rrhirX^AxV-xf x-4i-3A, Ans. 

Art. 827. Case n. 

2. |x20=16|pwt. ; |x24=16gr. 

8. jx4=3ipk.; ix8=lf qt; fx2=lipt. 

4. |x320=213Jrd. ; ix5}=:l|yd.; |x3=2^ft. 

6. |x5^=4Hyd.; 11x3=2^ ft.; ^i^X 12=5iin. 
«. -j^X 320=288 rd. 

7. |x30==26i°;ix 60=15'. 

8. |x 160=114^ P.; ^x30^=8Tftfyd.; ^^j X 9=51J ft ; \\ 

X 144=1 13f in. 

Art. 838. GaseHL 

(2) (8) (4) W 
.825 .675 .364 .3275 
12 5J 160 63 

9.900 3.7125 58.240 20.6325 
20 3 __30J 4 

18.000 2.1375 7.260 2.5300 

12 _2 

1.6500 1.06 
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(6) 
.9735 
4 


(7) 
.3218 
20 


(8) 
.1365 
4 


3.8940 

8 


6.4360 
100 

43.6000 
16 


.5460 
63 


7.1520 

V 


34.3980 
4 




9.6000 


1.5920 
2 



1.1840 



Art. 329. Case I. 

*. ixix^xJ^V*, -4w«. 
6. ix^xiXT^^WW' ^^«- 

7« fi^X-j^Xy^X7j^=3j-Y57;7f, -4r?s. 

8. A cord=128 cu. ft. ; 48 is jS^ of 1^8, or f, Ans. 

Art. 830. Case II. 

•:. 3oz. 8pwt. 12gr.= 1644gf. ; llb.=5760gr. ; ^ff=i|i 
8. 2 bu =64 qt. ; 1 bu. 4 qt.=36 qt. ; 36 is f f of 64, or ^^. 

4. A barrel of beer=36gal. ; 22gal. 2qt.=22}gal. ; hence 

^=i, Ans. 

5. A barrel of wine=31^gal.=252pt. ; 4gal. 3qt. lpt=- 

39 pt. ; hence -^^^H, Ans, 

6. 53=2400 gr.; 23 1 9 10gr.=150gr.; ^jWir^A- 

7. 3yr.=26280h.; 3wk. 6 da. 20h.=668h. ; ^fff^^^U^. 

8. 4 in. 8qnare=16 sq. in.; 4 sq. in. is ^ of 16 sq. in., or |. 

A 2^ inch cube=-i^|i cu. in. ; 2J=|; |-i-Lp=^. 

Art. 831. Case III. 





w 




w 


(6) 


20 8.0 


12 


3.6 


5 gal. =160 gills. 


3 


2.4 


3 


0.3 


lqt.3fgi.=llf origins 


8 


1.8 


320 


1.1 

286.2 


^^"^^'5XU0 * •'^''- 


12 


9.225 



.76875 



0.894375 
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12 


(7) 
8 


16 

100 
20 


(8) 
12.875 


3 


2.6666 + 


91.8046875 


5i 
320 


3.88888 + 
295.707070+ 


.918046875 
.04590234375 




.9240845959+ 
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Page S06-7« misoellaneous examples. 

1. 360X60X60=1296000". 
*2. 50 quart6-=6J pecks. 

3. 4i signs = 135° = 8100' = 486000". 

4. On 1 sheet there are 16 pages, and in 3 quires, or 72 sheets, there 

are 1152 pages. 

11. If they cost $9.00 a dozen, they cost $.80 apiece, and to gain 20 

cents apiece they must be retailed at $1 apiece. 

12. If I gain 2 cents a dozen by selling at 5 cents a dozen, I bought 

them at 3 cents a dozeuy or 36 cents a gross. 
15. 24 or 25; January 1, 1801. 
11, fie gains 4 cents a quart; he paid 20 cents a quart, hence he must 

sell them at 24 cents a quart. 

18. 1 bushel = 128 half pints; 5 cents x 128 =$6. 40. 

19. 4 vases, 18 chairs, 12 knives and 12 forks = 46. 

20. 90X60=5400. 

21. 40-|-12 = 3J; 5 cents — SJ cents = 1} cents. 

"WHITTEir EZEHCZSES. 

Pages 307-9. miscellaneous problems. 
la practice, where we have to divide by one number and 
multiply by another, it is often less work to multiply first, 
and then divide. 

!• Divide by 8 and multiply by 12 ; or divide by 2 and 
multiply by 3, and we have £36 19 s. 

2. Divide by 7 and multiply by 56 ; or multiply by 8, and 

we have 166 cwt. 

8. £11 5d.= 2645d.; 2645H-5ix8| = 2645 X ij^ X ¥ =* 

3986|d=£16 12 s. 2fd. 
6- 8^ d.x 6.33^=531 d.= 4 s. 5| d. ;^ 4 s. 5fd.— 2s. 6 d.=. 

Is. llfd. 
6. .OOJsq. yd.=.00|x 9x144=11.34 sq. in. ; .04f sq. ft.« 
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.04|xU4=s6.84 sq. ia. ; 11.34 sq. in. + 6.84sq. iii.+ 

.0008 sq. in.= 18.1808sq. in. 

7. 4 1.0384 9. 2000 X. 0016=3.2 lb. 

12J11.2596 10. $6.60x24.87=1161.655. 

21 1.9383 

j .0923 

13. 16 lb. 10^ oz.=162-J-lb.; $12.25 X 16 1|= $204.039 1^- 

14. 4^ 23'24"H-15=nmin. 33|8ec.; 9h.+ 17min. 33isee. 

= 9h. 17 mill. 33 1 sec. ^ 

16. Ooe gold dollar weighs 25.8 gr. ; hence $1000000 in gold 

weighs 25800000 gr.=4479 lb. 2 oz.; a silver halfdol- 
lar weighs 192.9 gr. ; hence 2000000 half dollars 
weigh 385800000 gr.=66979 lb. 2 oz. 

17. 1800-i-69.16=26° 1' 35''+ ; 38° 37' 28"+26° 1' 35" 

= 64° 39' 3". 

18. Since the first is 5 times the second, multiply $31.40 by 

5, and we have $157. 

20. £2 10s. 6d.=606d.; 606-r-5.55x 10.81=1180d.-|-=i:4 

18s. 4d.+ 

21. £124 16s. 6d.=29958d.; £136 10s. 6d. = 32766d.; 

$599.16 X|mi=$655.32. 

22. 120 mi. 160 rd. equals 10 times 12 mi. 16 rd.; henoe it 

will take 10 times 3 h. 20 min., or 33 h. 20 min. 

23. 6 h. 30 min.=-i/ h.; 9 h. 45 min.=^/ h.; ^ is f of K^ ; 

hence f of the distance=36 mi. 298 rd. 1 ft. 6 in. 
£4. 1200 bu.=1200x 60 lb.=72000 lb.; 72000 lb.=720 cen- 
tals; 150 bar.=196 lb. x 150=29400 lb.=294 centals. 

25. By table, Art. 286, 520 bu. buckwheat in Illinois=40lb. 

X 520=20800 lb.; 20800-7-52=400 ; 650 bu. in Penna. 
=48 lb. X 650=31200 lb.; 31200-7-52=600. 

26. 32 bu. oats in Conn.=896 lb.; 2/x 896=$17.92 ; 896 lb. 

=28 bu. in N. Y.; 80/x 28=$22.40 ; $22.40— $17.92 
=$4.48. 

27. 363 rd. 7 yd.=2003.5 yd.; 35 wk. 5 da.=215 da.; 910 rd. 

3f yd.=5008.75 yd.; then 5008.75-^2003.5=2.5; 

215x2.5=537.5; dividing by 6, and then by 4, we 

have 22 rao. 1 wk. 3^ da. 
6 
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28. 4 mi. 265 rd.=:1545 rd. ; 309 mi.=98880 rd.: 98880+ 

1545=64; 64 h'.=:2 da. 16h. 

29. 15 bu. 3pk. 4qt.=15Jbu.; $2.75xl5j=$43.65f ; cost of 

I barrel of flour=3i/xl96=$6 86; $43.65|-5-$6.86 
= 6 barrels, and $2.49|rem.; *2.49f~-12/=20fjlb. 

80« Difference of time of starting points=45 min. + l br. 15 
min.=2 b.; 2 b. are equivalent to 30^; 30°=2074.8 
miles ; tbe tirst went east, and tbe second west. 

31. From tavern toschool-bouse=as3^f miles+45J^ rods=s3 
mi. 16 If rd.; to tbe middle of tbe creek is half tbe 
distance between tavern and scbool-bouse, or 1 mile 
240f rd.; subtracting distance between scbool-bouse 
and toll-gate, we bave 1 mi. 240^-rd.— 45^^ rd.=l mi. 
195 rd. 2 yd. 2 ft. 9 in.; to tbe furtber side of tbe creek 
is fifty yards more, or 1 mi. 204 rd. 3 yd 1 ft. 3 in. 

82. 119 mi. 266f rd.t=38346§rd.; 38346§ rd. x 1^=46016 rd.; 
51 mi. 80rd. = l6400rd.; 46016—16400=2 h. 48 min. 
21:^- sec; 4 b. + 2 b. 48 min. 21^sec. = 6 b. 48 min. 
2 1 5^ sec. A. M. 

SECTION VII. 

PRACTICAL MEASUREMENTS. 

MEASURES OF SURFACE. 

Art. 837. THE REGTANQLE. 

2. 27x4=108 sq. ft.=: 12 % yd. 

8. 215x109=23435 sq. ft.=2603f sq. yd. 

4. 500-7-25=20 ft. 

5. 466i-T-16i=28Jft.=28ft. 3 in. 

6. Area of 2 sides=18x 9^x 2=342 sq. ft.; area of 2 ends 

= 14^X9^X2=275^ sq. ft.; 342-f 275^=617^ sq. ft. 

7. 3Jx2ix2=15|sq. ft.; 3Jx 1^x2=9^ sq. ft; 2ix l^X 

2=6 sq. ft.; 15|+9i-f 6=313!^ ^^' ^^^ ^1 ^^' ^^' ^^ 
sq. in. 

8. Area of one side=l^x H=2^ sq. ft.; area of tbe 6 sides 

==2ix6=13isQ. ft. 
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Art. 840. THE T&IANQLE. 

2. J of 9 ft. 9 in.=?=4J ft; 18^x4^=90^ sq. ft.«90 sq. ft. 

27 sq. in. 
8. Altitude is 12 ft.; ^ of 12=6 ; 29x 6=174 sq. ft. 
4. \ the base is 5 ft.-, 25-t-5=6 ft. 
6. 250 sq. y(i.=2250 sq. ft.; 250 ft. -5-2=125 ft.; 2250-r-125 

= 18 ft. 
6. 14 y(i.=42 ft.; ^ of 42=21 ; 378-t-21=18 ft. 

Art. 343. THE CIRCLE. 

2. 7800x3.1416=24504.48 miles. 

3. Circumference=500 ft.; 500 ft. x. 3183= 159.16 fL 

4. 10 miles= 52800 ft; in one revolution it passes over a 

distance equal to its circumference ; hence it will re- 
volve 52800-r-4i, or 11733^ times. 

5. Diameter =.3183x50= 15.915; area=^ of 15.915x50 

= 198 sq. ft. 135 sq. in. 

6. 16 ft.=radius of circle; area=256x 3.1416=804.2496+ 

sq. ft:=89.361+sq. yd. 

7. Circumference = 7925.75 X 3.1416 = 24899.5362 miles ; 

length of a degree=24899.5362-r-360=69.164-mi. 

8. Since it is divided into four equal parts by lines drawn 

from the centre, the outer edge must be ^ of the cir- 
cumference ; hence the circumference is 28 ft, and the 
diameter 28 X .3183=8.9124 ft The area of ^ of the 
bed equals i of (28 xi of 8.9124)=7X 2.2281= 
15.5967 sq. ft 

MEASUREMENT OF LAND. 
Art. 844. Page 214. 

?. 725x400=290000 P.=1812 A. 80 P. 
8. 208.7 X 120 = 25044 P. = 156|i acres ; $81 J X 156|i 
=$12795.91J. 

4. 64 A. 116 P.=10356 P.; the gain on 1 perch is $3.75— 

$3.50=$.25; 10356 x $.25=2589. 

5. 200 rd. 17 yd.= 1117 yd.; 150 rd. 15 yd.=840 yd.; then 

1117x840=938280 sq. yd.; and reducing this we 
have 193 A. 137 P. 15} sq. yd. 
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«. 16.5 X9.75=« 160.876 sq. ch.=«16 A. 14 P. 

7. 163 A. 3 cb.= lG33 sq. cb.; breadtb»sl633-^71=>23 ch,; 

(71+23;x 2=188 cb.=t52 rd. 

8. 1 Township=(640x36)A.; ,^^ =48 A.; 48 A. =^ 

4oU 

AV» ^^ A ^^ * section. 

9. A quarter-quarter-section =40 acres=6400 P.; one side 

=the square root of 6400=80 rd.; 80x4=320 rd.= 

5280 ft.; 5280-1-8=660; No. of rails= 660x5=. 3300 •, 

$35x3.300=1115.50 
10. 15 A.=2400 P ; 2400-^80=30 rd.; 9 A.=1440 P.; 1440 

-r-30=48 rd. 
U. 72x4=288 rd.; 388x$2.50=$720; 72x3=216; ^ of 

72=24; (216-f24)x 2=480 rd.; 480x12.50= $1200; 

$1200— $720=$480. 
12. 50X50=2500 P.; 3 acres=480 P.; 15x15=225 P.; 480 

-f200-h225;=905P.;2500P.-905P. = 1595P.=9A 

155 P. 

COST OF ARTIFICERS' WORK. 
Art. 847. Page 315. 

2. Area of 2 8ides=40x 10x2=800 sq. ft.; area of 2 ends 
=20x10x2=400 sq. ft.; area of ceiling=40x 20 
=800 sq. ft.; 800 -f- 400 -f- 800= 2000; 2000 sq. ft. -5-9 
=222| sq. yd.; 36/x222|= $80. 

8. (28 ft. -f-15 ft. 4 in.) X 2=86 ft. 8 in.; 86§x 4^=368^ sq. 
ft.=40ff sq. yd.; $.45x 40|4=$18.41f. 

4. 62fx 20x2=2113^ sq. ft =21.13^ squares; $1525x 

21.13^=$322.28i. 

5. (50-h28)x 2x35=5460 sq. ft.=54.60 squares; $12.25 x 

54.60=$668.85. 

6. 64x32x2=4096 sq. ft.; 40.96x1000=40960; 64 ft.= 

768 in.; 768x2=1536 in.; 1536-f-4=384, No. sbiiv- 
gles extra in double course ; wbole number of sbingles 
=40960+384=41344 ; $14.87ix 41.344=$614.992. 

7. .(40 + 32t)x 2x 154=2242^ sq. ft.; 2242^ sq. ft.-815 sq. 

ft.=1427i sq. ft.; I427ix 25^=$35«.83J^. 
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8. Area of 2 &ide8:=^1^x^X 2^22^1 sq. ft.; area of ends 
'*^ix6ix2=te56i sq. ft.; area of bottom=7Wx4i 
=33|sq. ft.; 92^1+56^+331=182^ sq. fi; No of 
Ib.==l82ix5=911|; 12/x 911|=*»|109.40. 

CARPETING, PAPERING, ETC. 
Art. 348. Page 216. 

2. Running lengthwise, it will require 15-f-2}=i6 breadths or 
strips ; henoe in all it will require 31X6=186 ft. or 627d. 
31-^2}=12f ; hence it will take 13 strips running cross- 
wise; and in all 15X13-3=65 yd. 

8. 15 ft.=5 yd.; dividing 6 by i we find it will take 7 strips. 
The first strip will be 26 ft. long; the other strips will 
be 26i ft. long; hence it will take 26+26iX6==185 ft., 
or 61 J yd. 

4. (14i^3)-^'|=:71H; heneeitwilltakeS strips. 8X18ft.=144 

ft.=48 yd.; 48yd.+2 yd.=50 yd.; SOX $1.25= $62.50. 

5. Areaof waU8=(30+22^)x2xl0§=1120sq. ft.; area of 

ceiling=30x 22^=675 sq. ft.; 1120+675=1795 sq. 
ft.; 1796-^142=1663; contents of 1 roll=8x|=^^sq. 
yd.=40 sq. ft.; 1653-r-40=41 Jf. 

6. 4lJ^x|2.40=$99.18; (30+22i)x 2=105 ft.; 12/xl05= 

$12.60; $99.18 + $12.60=|111. 78. 

7. 10x3=30 yd.; $1.50x30=$45; 30x^=16 sq. yd.; 16-^ 

1=24 yd.; $.87ix24=$21; $45+$21=$66. 

MEASURES OF VOLUME. 
Art. 352. Page 218« 

2. 1yd. 1 ft.=4 yd.; IJx Ijx 1^=2 cu. yd. 10 cu. ft. 

3. 9 X 9=81 ; 405-&-81=6. 

4. 6x4x2^=60 cu. ft. =103680 cu. in. 

5. 25xl2ix9i=2968| cu. ft.«109Hf cu. yd. 

e. 13ix8i=112isq. ft.; 125 cu. yd.=3375 cu. ft.; 3376-+ 

112^=30. 
7. 72x48x7^=25056 cu. ft. = 928 cu. yd. 

Art. 355. THE CYLINDER. 

2. 20 ft.=ft inches; |4x3.1416=5.2a^ ^V, !>a.^<^^\^-- 
94.248 8q. ft. 
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B. }xfx3.1416x 10=70.686 cu. ft. 

4. Diam. = 9x .3183; area= 9x.3183x| ; coiitent8=9x 

.3183 X 1x15=96.68361 cu. ft.=3.$808| cu. yd; 
$.62^X 3.5808f =$2.238046f 

5. Convex surface = 8x3.1416 X 8J= 207.3456 sq. ft.= 

23.0384 sq. yd. 

6. Contenfs=5x5 X 3.1416=78.54; 78.54 x4i= 353.43 

cu. ft. 

WOOD MEASURE. 
Art. 358. Page 220. 

2. 96x12x8=9216 cu. ft.; 9216-r-128=72 cords. 

8. 51 X3|=20 sq. ft.; 128h-20=6| ft. 

4. 75x10=750 sq.. ft.; 128x27^=3552 sq. ft.; 3552-T-750 
=4.73b ft. 

9. 20x10x8=1600 sq. ft.; 1600-i-128=12J cords; $4.75 

X 12i=t59.37^. 

BOARDS AND TIMBER. 
Art. 360. Page 221. 

2, 16xli=24sq. ft. 

8. ^x(18+14)x20=320; 320-i-12=26Jsq. ft. 

4. 16x18x4x14=16128; 16128-r-12=1344 8q. ft. 

6. 14x9x40=5040; 5040-i- 12=420 sq. ft. 
«. 9iH-6i=l^ft.= 18 inches. 

7. It will be seen on examiuing such a box that twice the 

thickness of the board must be deducted from the 
height of the sides and ends, and also from the length 
of the ends ; hence the area of the two sides is twice 
3 ft. X 16 in. =8 sq. feet; area of two ends equals tivice 
2 ft. 4 in. X 16 in.=6f sq. ft. ; area of top and bottom 
=<mce3ft.x2ift.=15 sq. ft. ; 8+6f +16= 29f sq.ft. 

•*. 12x16x40=7200; 7200H-12=600sq. ft ; $2.75x6.00 
=$16.50. 

% 4x5x10x9=1800; 1800-t-12=150 sq. ft. ; $8.75x.l60 

=$1.3125. 
10,. 66 X 32 xl^X 3=8064 sq. ft.; 8.064 x$33=$266.112. 
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11. (36+18)x2=108rd.=lT82ft.; number of post8=lT82 
-A-9=198; number of sq. ft. of board8=1782x llx 
3-^12 =4900^ sq. ft; cost of posts = $30 X 1.98 =» 
$59.40 ; cost of Iumber=$15.50x4.900^=$75.96t75; 
cost of Iabor=$3.50 x 2 X 3=$21 ; whole eost=$59.40 
+ $75.957+$21=$156.357. 

MASONRY, BRICKWORK, ETC. 
Art. 364. Page 22S. 

2. Content8=:42x 28 X 6^=7644 eu. ft.=283Jcu. yd. ; $.42 

x283i=SI18.90f 

3. To find the true length of the wall, we deduct the length 

of the 4 corners from the distance round the wall ; 
length of corner equals thickness of wall ; 20 rd.== 
330 ft.; 18rd.=297ft.; length of wail=2x(330+ 
297)--4x2i= 1244ft.; 1244x5x 2|-^24f = 628f| 
perches. 

Note. — The actual lenijrth of the wall may also be found by subtracting 
twice the thickness of the wall from each end, and then finding the sum of 
the four sides; thus, the length of each end is 297—2^X2 =292 ft.; the 
length of wall =330+330+292+292, or (330+292) X2 = 1244 ft., as found 
in tLe previous solution. 

4. 600 X 65 X 4^=1 75500 cu. ft. =6600 cu. jd.; $.52x6500 

=$3380. 

5* The whole distance around the building=2x (48+25) 
= 146 ft. ; length of corners=4 x i4=^i ^^* 5 length of 
wall=146— 4|=14l|ft.; surface of wall=141|x2l 
— 240=2735 sq. ft.; since the wall is 13 in. thick, 
there will be 24 bricks in a square foot, hence 2735 X 
21=57435 bricks. 

i;. Thickness of wall 3 bricks thick, 13 in.; distance around 
building=40x 4=160 ft. ; length of corner=4x |f= 
4J ft.; length of wall= 160— 4^=1551 ft. ; surface of 
wall=155|x22=3424|sq. ft.; surface of one brick 
and mortar=8^x2|=22^sq. in. ; No. of bricks in 
square foot = 144^-22^^5^= 6yW ; whole number of 
bricks = 6^^ x 3 x 3424| = 66306^1^ ; $15^ X 

66.3063i^=$1027.746^V- 
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NoTK. — ^In the first edition the answer is given as $1026.93 ; this was ob- 
tained by reckoning the thickness of the i^all at 13} inches, on account of 
the greater thickness of the bricks; but it is thought to be more convenient 
and accurate in practice to consider the wall as having the same tiiiekness, 
whatever the width of the brick. 

7, Contents=32x 3.1416 X 151=445.3218 cu. ft.=ir).4934 

Ibads; 50/x 16.4934=$8.2467. 

8. Contents of cellar=45x 24x 6=6480cu. ft.=240 loads, 

45/ X 240=$108 ; contents of wall=2 X (45-f 24) x 1^ 
X 1^^=1552 1- cu. ft. = 62^ perches; as we are calcu- 
lating the value of the labor and material together, we 
make no deduction for corners; $4.25 X 62y®Y = 
$266.59^^ ; whole cost=$108+$266.59xV=5374.59^-. 

MEASURES OF CAPACITY. 
Art. 369. CAPACITY OF CISTERNS. 
2. Contents=sl5x 3x 3^=151^ cu. ft.; reducing to inches, 
and dividing by 231, we have IStJx 1728 -5- 231 = 
1178^^ gal. 
8. Reducing the contents to cubic inches and dividing by 
277.274, we have 157^ X 1728-277.274=981.55+. 

4. Reduce 45 hhd. to gallons, and then to cubic inches ; 

45 hhd.=45x63x23l-T-1728=378|tcu. ft. 

5. 54hhd.==54x63x231-r-l728 = 454f|cu. ft. ; surface^ 

82 = 64 ; depth=454|J-r-64=7.10595625. 
e. Contents = 7x7x4= 196 cu. ft. ; 196x1728-7-231 = 
1466y\gal=46^Tbar. 

7. Contents=(2iyx3.1416xl2=190.8o22cu.ft.; 190.8522 

Xl728-T-231 = 1427.6736gal. = 22.66l4+hhd. 

8. 16^ hhd,=16ix 63 X 231-5-1728= 138|f I cu. ft.; 138|f| 

-i-(1.752x 3.1416)= 14.44+ft. 
J). 4yd-=12ft.; 2yd. = 6ft. ; contents=12x 6x 6=432 cu. 

ft. ; i full=| of 432=216 cu. ft. ; weight of water= 

1000 oz. X 216=216000 oz.=13500 lb. 
IC. Contents=7x5x3=105cu.ft.; 105x 1728-r-231 = 7853^ 

gal.; 2h.=120min. ; ISb^-i-UO^Q^ gal. 
II. Contents=8ix4ix2^=90i^cu. ft.; 90/^ cu. ft. =90^ 

X 1728^(231 X 63)=10.72-hhhd. ; 1000 oz. x SOf^-s- 

16=5644^ lb. 
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12. Coiitents=32x 27 X 10=8640 cu. ft. ; | of 8640 cii. ft.= 
6480CU. ft. ; 6480 ca. ft.=769.42+hbd. ; 10/x 769.42 
.$76.94+. 

Art. 371. CAPACITY OF BINS. 

2. Contents=:16x7x2^=280cu. ft. ; 280x 1728-J-2150.42 

= 224.99+bu. 

3. 640 bushels=:640x 2150.42-4-1728=796.45 cu. ft. ; 24x 

3J=80sq. ft ; 796.45-r-80= 9.955 -f ft. 

4. 2000bushels=2000x2150.42-T-l728=2488.91+ cu. ft ; 

25x 15=375 sq. ft. ; 2488.91-7-375=6.63+ ft. 
5* Contents=10i^72^X 7 X 3^=255 2\cu. ft.; shelled corn is 
sold by stricken measure, and carrots by heaped meas- 
ure ; J of the number of cubic feet equals the number 
of stricken bushels (see Note), hence ^ of 255/^= 
204J bu. 

9. Contents=4x3x 2^=28 cu. ft.; fof 28=22f bu. cran- 
berries; I of 22|=17|| bu. apples. 

10. Contents=8x 6x 3=144 cu. ft. ; f of 144cu. ft.=108cu. 

ft.; fof 108=86f bu. ; $1.25 X 86f =$108. 

11. 12x7^x4=360cu. ft.=288bu. ; No. of barrels=48X 

288-T-196=70||. 

6. 5x4^x3= 67^cu. ft. ; No. of tons = 67^ -f- 35= 1||; 

$6.50xl||=$12.53f 

7. 6yd.=18ft.; 4iyd.=13^ft. ; 18x 13^x8=1944 cu. ft ; 

i of 1944 cu. ft.=972 cu. ft. ; No. of tons=972-T-34} 
=28^; $7.50x282\=$211.304+. 

8. 40x25x15=15000 cu. ft. ; 58|x 15000=871875 lb.= 

435ff tons. 

12. 24x18x16=6912 cu. ft.; No. of tons=6912-r-400= 

17^^; $12xl7^=$207.36. 
18. 8x7x6=336 cu. ft.:^12|cu. yd. ; No. of tons=12f-^ 

10=1H; $15xlH=^fl8.66f. 
14. 20 X 12 X 7=1680 cu. ft. ; corn in the ear is measured oy 

heaped measure, hence | of f of 1680= 1075^ bu.; No. 

of bu. of shelled corn = ^ of 10T5V = 53Tf ; $1.05 x 

537^=$564.48. 
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Page 227. mzscsz^an'eoxts probt.kms. 

!• 1 mile 16rd.=5544ft. ; the planks are laid across the 
walk, and as each plank is I ft. wide, there will bo 
5544 planks. 

2. 122 gal. = 122x 231=28182 cu. in.; 28182-5-2150.42= 

13.1+ bu. 

3. 1 step requires 10+7^=n^in.; whole quautit7=17J x 

18=315 ill. =83 yd. 

4. I^mile8=2640yd.; No.of cu.yd=2640x|Xf=in33i; 

$3716-i-lir33i=$.31ff. 
6. Contents=20x 12 X 10=2400 cu. ft.; 2400 cu. ft.-T-400 
cu. ft. =6 tons. 

6, The weight=j3^\V\ ^^ ^ ton=12 cwt. 22ff lb. 

7, Area of square = 32x32=1024 P.=309T6 sq. yd.; 

30916x4=123904. 

8, Area of walls=2 x (18+ 14) x 10=640 sq. ft.; area of ceil- 

ing=18x 14=252 sq. ft.; whole area=640 sq. ft.+ 
252 sq. ft.=892 sq. ft. = 99^8q. yd.; 99^4-5=19fi 
bunches. 

9, Dividing 17 ft. by 26 in., we find it will take 8 strips; 25 

ft.X8 ft.=200 ft.=66J yd.; 66J yd.+3i yd.=70 yd; 
• $1.87JX70==$131.25. 

10. 32rd.=528ft.; area of square=528x 36=19008 sq. ft.= 

2112 sq. yd.; $3.25x 2112=$6864. 

11. i of a mile=660 ft.; content8= 660 x 24x20=316800 

cu. ft.=llT33J cu. yd.; $1.50x ll'733i=$l7600. 

12. At 60 lb. a bushel, 12000 bushels=t200001b.; 720000-5- 

24000=30 cars. 

13. 1 ton of Schuylkill red ash coal=36 cu. ft.; 7Jx4^= 

33f sq. ft; 36-T-33|=i3ij ft.=12| in. 

14. 30x21=630 sq. ft; 28 X 18=504 sq. ft.; 24x16=384 

sq. ft.; 32x24=768 sq. ft.; 630+504+384 + 768= 
2286 sq. ft.; 2286x5=11430 cu. ft.=423i loads. 

15. 30x25x5^=4125 cu. ft.; as the L rests against the 

main building, there would be but three walls ; 16 x 
l^X 2x 3=144 cu. ft.; the 2 corners to be deducted = 
(1^)^x2x2=9 cu. ft.; whole excavation=4125 cu. 
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ft.+144 cu. fk.— 9 cu. ft.=4260 cu. ft.=157J cu. yd.; 
60/xl5H=$t8.88f. 

16. Surface of rooms on 1st stor7=(2x (14 + 15) x 10+14 

Xl5)x 4=3160 8(f ft.; hall=2x (30+8)x 10+30 
X 8=1000 sq. ft.; whole surface of first 8tor7=4160 
sq. ft; rooms on 2d story=(2x (14+15) x 9^+14 x 
15) X 4=3044 sq. ft.; hall=2 x (30+8) X 9^+30 X 8 
=962 sq. ft.; whole surface of 2d story =4006 sq. ft ; 
rooms on 3d story=(2x (14+15)x 8J + 14x 15)x 
4=2812 sq. ft.; hall=2 x (30+ 8) X 8^ + 30x8= 886 
sq. ft.; whole surface of 3d story=3698 sq. ft.; doors 
= 7x3^x24=588 sq. ft.; wmdows=6x 3x30=540 
sq.ft.; whole surface to be plastered=4160+4006+ 
3698—588—540=10736 sq. ft. = 1192f sq. yd.; 30/x 
1192|=$35t.86f 
2d Solution. Whole height of 3 stories=10+9|+8^=28 
ft.; surface of walls=(2x 14+15x4+2x30+8)x28 
=8624 sq.ft.; surface of ceilings=(14x 15x4+30 
X 8) X 3=3240 sq. ft.; surface to be plastered=8624 
+ 3240—588—540=10736, etc., as before. 

17. Amount dug from cellar=40x 30 X 4=4800 cu. ft =177^ 

cu. yd. ; 50^x 177^=$88.88f ; lower part of wall= 
2 X (40 + 30) X 1 1 X 4= 840 cu. ft. = 33f ^ perches; $3.15 
X33f^=$106.90|4; upper part of wall=2x (40+30) 
X 3=420 sq. ft. ; 16/ X 420 = $67.20 ; $88.88f + 
$106.9a-}4+$67.20=$262.99J|, or $263—. 

18. Surface of wall = 2x (40+30) x 35 = 4900 sq. ft.; the 

gable is a triangle, hence surface of the 2 gables= 
2x(30X-y)= 300 sq. ft. ; 4900+300 = 5200 sq. ft. ; 
No. of bricks reckoned to find cost of labor=5200x 
21=109200; cost of labor=$3x 109.200=$327.60 ; 
corner8=l^yX35x4=151|sq. ft; doors= 7x3^x3 
= 73^sq. ft.; windows=6x 3x 30=540 sq.ft. ; 151| 
+ 73^+540=765Jsq. ft. ; 5200=765i-=4434| sq. ft. ; 
No. of bricks reckoned for cost of material=4434|^X 
21 = 93131 J- ; $10 X 93.1311 = $931.31^; $327,60 4 
$931.31J=^1258.915. 
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SUPPLEMENT TO DENOMINATE NUMBERS. 

COMPARISON OF MEASURES OF CAPACITY. 

Art. 372. Paf e 228. 

1. Difference between 1 dry gallon and 1 liquid gallon 

equals 268.8 — 231 = 37.8 cu. in. ; 37.8 x 495.3 = 
18722.34 cu. in. 

2, 6 gal. 2 qt.=:5Jx 282= 1651 cu. in. ; 3 gal. 2 qt. I pt.=3f 

X231=837f cu. in.; 837f-^1551=.53989+. 
B. 1 gallon of water=231 cu. in. ; I bushel contains 2150.42 
cu. in. ; 4550x231 = 1051050 cu. in.; No. of bushels 
= 1051050-T-2150.42=488.765— . 

4. 2150.42~231 = 9.309+gai. 

5* I quart of water =\ of 231 cu. in.=57f cu. in; 1 quart 
of strawberries=:Jsof 268.8 cu. in.=67.2cu. in.; 67.2 
— 57f =9.45 cu. in. ; 9.45 x 32=302.4 cu. in. 

6. 25gal=100qt.; molasses was sold for 100x$.15=$15; 
25 gal. dry raeasure=268.8x 25 = 6720 cu. iu. ; 6720 
cu.in. = (6720-i-231)gal. or6720--231x4=116y4^qt.; 
$15-11 6^=$.12fJ. 

COMPARISON OF WEIGHTS. 
Art. 373. Page 229. 

1. 2Jpwt.=69gr. ; lib. Av. = 7000; 7000^69^^101 rings, 

31 gr. remaining. 

2. 2 lb. 10 oz. Av. = 18375 gr. ; 18375 -r- 480 = 38^^ oz. 

Troy; $2.25x38^\=$86.13^7. 

H. A pound of lead is weighed by Avoirdupois weight, and 
therefore weighs 7000 gr. ; a pound of silver is weighed 
by Troy weight, and therefore weighs 5760 gr. ; hence 
52f lb. of lead weigh more than 52f lb. of silver. 

4. 101b. iron. =70000 gr.; 70000-T-5760=12|^lb. of gold. 

i. 51b. 12oz. Av.=40250gr.; 3 lb. lOoz. Troy=22080gr.; 
40250-5-22080=1.8229+. 
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6. 1201b. A\r.=120x7000-^6t60=145|lb. 

7. $8^x25=$208i; 251b. Av.=^11bOOQ gT.==:3^i^^ ; Ibf 

X 364yV=$273.43| ;• $273.43|— $208.33i=$65.I0/j. 

* 

COMPARISON OF MONEY. 

Art. 375. Page 230. 

1. £25=$4.8665x25=$121.66J. 

2* £14 12 8.=£14.6=$4.8665xl4.6=$71.0509. 

3. $256.16-i-$4.8665=£52 12 s. 9d.— 

4. 240G.=£252=$4.8665x252=$1226.358. 

5. £42 = $4.8666 X 42 = $204,393 ; $204,393 —$.193 = 

105'9.03+fr. 
a. 875 fr.=$.193 x 875=$168.875; $168.875^$4.8665=£34 
14.03 -f-s. 

7, £340 = $4.8665x340 = $1654.61; $1 654.61 -i-$.2385= 

6937.568+ m^rks. 

8, 43T5marks=$.2385x437o==$1043.4375; $1043.4375-^ 

$4.8665=£214 8 s. 3d.— 

9, Weight of 1000 so7ereigns= 123.274 gr.x 1000=123274 

gr. ; l23274-T-7000=17.610^1b. Av. 
10. 151b. 8 oz. = 188 oz.= 90240 gr. ; since y^^ of the coin is 
alloy, the gold in 1 dolIar=3^ of 25.8 gr., or 23.22 gr.; 
No. of dollars=90240-}^23.2a=3886 and 7.08 gr. re- 
maining. 

Note. — ^In the 1st edition the second answer was inadvertently given 
r.8§ gr. which is the number of grains remaining of the mixed metal used 
for coining. 
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SECTION VIII. 

PERCENTAGE. 

Art. 3851 M£:2TTAZ. ext=:hcises. 

10. 20% is ^; hence there were } of 120, or 96, which were good. 

11. 83^% is ^; hence } of 108, or 72 gallons remained. 
1:8. 15% is ^0; hence the speed was j{ of 20, or 23 miles. 
13. lli% is i; hence he received V of $45, or $50. 

U. 1% is :iiff; hence he paid ^J^ of $3000, or $7.50. 
15. 120 is base, 20% the rate, and 24 the percentage. 

Art. ,385. wjba ' ri 'Ey ezehczses. 

11. |5ib.==i5oz. ; 15oz.x.00^=.12oz. 

12. 461b. 12|oz.X. 25=11 lb. ll/^oz. 

13. 61b. 8 oz. 12pwt.= 1612 pwt.; 1612 pwtx. 42^=685.1 

pwt.=21b. 10 oz. 5.1 pwt. 

14. He sold 600x.l6f=100 bar.; thertf remained 600—100, 

or 500 bar. Or, there remained 100% — 16i%==83^%; 
600 X. 83^=500 bar. 
10. A barrel of flour weighs 196 lb. ; I96x 1.33i=26Hlb. 

17. 100%— 33i% = 66|%; 360 acres x.66f= 240 acres. 

18. 100% — 10% = 90%; 16foz.x. 90=15 oz. 

19. He sold .12^x 1016, or 127 acres to Mr. Chase, and had 

remaining 889 acres ; he then sold .37^ X 889, or 333| 
acres to Mr. Dunn, and had remainiag 555f acres. 
Or, he had remaining 62^% of 87^%, or54fJ%; 1016 

X .umr g "^^ DOD-g-. 

20. 1 cwt. 27 lb.= 1271b.; 127x. 11=13.97 lb. ; 13.97-5-f= 

18.62f pt. = 2gal. 1.31iqt. 

21. He spends 10% + 15% + 6%+4%=35%; hence there 

remains 100%— 35%, or 65% of $2000=$1300. 

22. He spends in all 30% + 12^% + 10%=52i-%; hence 

there remains 100%— 52^%, or 47^% of $2500= 
$1187.50. 
28. 100% — 16|%t=83J%; 83iof |=|; |of$10000=$6250. 

Art. 386. msittaxj eitrrcises. 

10. If 30 is 25%, or j^ more than some number, it is f of the number; 
hence the number is 24. The other results are 20 and 15. 
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II. If 60 is 25%, or ^ less than some number, it is J of the number, 
hence the number is 80; since any number minus 100% of 
itself is zero, 60 cannot be 100% less than any number. 

13. It has gained 12^%, or j, hence 2700 is f, and I, the gain, is 300; 
the yearly gain is J of 300, or 60. 

13. i % equals ^i^y = $60, and ff J = $15000. Or, if f % = $60, J %=- 

$30; 1%, or 1%=$150, and 100% =$15000. 

14. 62^% equals f=$50; hence the wife received $80. 

15. lli%=i, J— i = J = 160, i=20, 1 = 180. 

Art. 3HO« wKi'iT^N BzsHCzsss. 

10. 1694^1.40=1210, I 11. 468-r-.08=s586. 

14. 42 A. 112P.-4-.16|i=256A. 32 P. 

16. 14 lb. 10 oz. 16pwt.H-1.33^=ll lb. 2 oz. 2 pwt. 

16. $600-^.24=12500. | 17. 320 A.^.l5=2133i A. 

18. S15-r-.30=$50. 

19. He saves 100%— 24%, or 76% of his salary ; $T60-i-.76 

=$1000. 

20. $4788.56-r-.35=$13681.60. 

21. If be sold 25% to A, there remained 75%, and if he sold 

33 J% of the remainder, he sold ^ of 75%, or 25% to 
C, hence 25% of the whole equals 640 bar., and there 
were 640-4-.25= 2560 bar. 

22. 33J%of 62^%=20f%; $4500-t-.20|=$21600 ; 100%- 

62^%=37i%; 37i% of $21600=$8100. 
28. 100%— 33i% = 66|%; then 66|% of 90%, or 60%, 
equals amount still invested, or $4500 ; her money =b 
$4500-T-.60=$7500. 

Art. 3S7. unsxTTAz, ezsrczsbs. 

6. } is 100% off, and f, which is f? off. is |J of 100%, or 118if %. 
I. i is 100% of J, and J, which is Y off, is \^ of 100%, or llli% 

8. 75% is 100% of 75%, and 25%, which is J of 75%, is J of 100%. 

or33i%. 

9. 2.5% is 100% of 2.5%, and 1.5%, which is J of 2.5%, is j of 

100%, or 60%. 

10. 12 gallons is fV o^ ^^ gallons, or ^ of 100%, which is 13^%. 

11. He spends $2000— $300, or $1700, which is iJJJ or H. or 85% ot 

the whole. 
13. He gained $250, which is r^V of $5000, or fifo. 
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Art, 387. WHVjms N szsrczsbs. 

12, 51b.8oz.-i-181b.=.30f 

H. lbushel=32qt.; 10-7-32=^.31^. 

16. $1356-5-$1800=.75^, 

16. 960—600=360; 360-5-960=.3ti. 

17. $t289-T-$15t60=.46f 

18. After losing 20% there remained 80%; he then sold 

25% or |, and there remained f of 80%, or 60%. 
\9. $780=15%, hence his money out of bank was 85% of 
the whole. He then deposited 25%, or \, of 85%, or 
21J%, and had then in bank 15% + 21i%=36i%. 

20. 25.8-r-258=.10. 

21. 637=65% of the regiment, hence the regiment eqaals 

637-T-.65=980. Now, } of 637, or 91, men were killed, 
and 91 men is 9^% of 980 men. 

PROFIT AND LOSS. 
Art. 393. msntaxj e^s:hcxss;s. 

2. At a gain of 25%, ^ of the cost equals the gain, hence the gain 

was J of 80 cents, or 20 cents. 

3. At 16| %, ^ of the cost equals the gain, hence the gain is ^ of $150, 

or $25. 

4. At 12| % , I of the cost equals the gain, hence the selling price was 

f of 8 cents, or 9 cents. 

5. At 6)^%, yV of the cost equals the loss, hence he suld her for \l 

of $48, or $45. 

6. The whole cost was |J of $40, or $44, and he sold it for | of $44, 

or $55. 

Art. 393. "wiEUTTEzr escercxsss. 
«. 10% off leaves 90%; 90% of 90%=81%; $7.50x.81= 
$6,075. 

7. 25% off leaves 75%; 20% off leaves 80%; 10% off 

leaves 90%; 90% of 80% of 75%=54%. $15x.54 
=$8.10. 

8. $6.50> 1.15=$7 47^; $7.47^-^196=8038 + . 

9. $650x.60=$390; $390x l.25=$487.50. 

10. 6J/X.20=li/; 12^/x.20=2i/; 18|/x.20=8}/; 
25/ X. 20= 5/; 40/x.20=8/J^. 
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11. 10% off==W%; 15% off=85%; 85% of 90%:^T6^%; 

100%— 76i%=23i%; 6% off=:95%; 10% off=90%; 
15% oflf=85%; 85% of 90% of 95% = 12.675% ; 

100%-72.675=27.325%=27H%- 

12. 105% of 105%=*=110.25%; 110.25%— 110%:=.25% or 

1%; 110% of 120% = 132%; 90% of 80% = 72% ; 

132%— 72%=60%. 
18. $.20x84=$16.80; $16.80 x.33^=$5.60. 
14. llenry gained 25% of cost, and hence sold it for 125% 

of cost. The buyer paid 125% of $850, and since he 

lost 20%, he sold it for 80% of 125%, or 100% of 

$850, which is $850. 
16, 10/ X 1.35=13^/; since the first letter of the key is 

n, and the third Wy and the second o, the mark will 

be wt/; - . 



Art. 304. mexttazj ezibhczsbs. 

3. 65%, or i J of the cost equals $91, the selling price; hence the 

cost was $140. 

4. Since $15 was J of the cost, the cost was $20, and to gain 30% or 

^js of the cost, he should sell them for |J of $20, or $26. 

5. He bought it for 85%, and sold it for 140%, hence he gained 55% 

of the value of the horse. 

6. He gained J, hence f of cost =$120, and \ of cost, or the gain=s 

$24; he lost \ on the second, hence } of cost = $120, and \ of 
the cost, or loss, equals $40; hence he lost $40— $24 =$16. 

1. He lost J of cost, hence $30 = j of cost of the first stove, and }, 

or the loss, equals | of $30, or $10. He gained \ of the cost of 
the second, hence he gained \ of $30= $7^; hence on both he 
lost $10 — $7 J, OT%2\. 

Art. 804. WiU ' rrs N- ezekcxsss. 

2. 17/-^.85=2p/. .1 8. $7.54-r-1.16=$6.50. 

4. $25-T-.12^=$200 ; $200— $25=$175. 

5. Selling price=$2.25x 1.15 = $2.5875 ; asking price =- 

$2.5875-T-.95=$2.72^. 

6. Capital =$5760-^.18f =$30720; $30720x .25=$7680. 
J, $16872=114% of the cost, the cost=$16872H-1.14, or 

$14800; now dedact 14% from this, and we ha7e 

$12728. 
7 
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8. $960-^.16«$6000; $6000x 1.16»$6960. 

9. Selling price==$l. 20 x.95=$1.14; asking price= $1.1 4 

-^.75=«1.52. 

10. On the first he gained 16%, or^^, hence f|of cost equals 

$6090, from which we find ^ of the cost, or the gain, 
$840. On the second he lost 16%, or ^, hence |i 
of codt equals $6090, and ^^=$1160; hence the loss 
' was $1160— $840, or $320. 

11. Selling price=8/x 1.25=10/; 10/-i-. 901^=11/. 

12. e,bn^2.b0; $2.50-^l.ll^=$2.25. 

18. Original price=$86-r-.85==$100 ; price Mr. Hull paid=: 
$85x 1.15=$97.75 ; $100— $97.75=$2.25. 

Art. 395. MEXTTAi^ exercises. 

3. He gains { of the cost, or } of 100%, which is 40%. 
8. I lost $125, which is i of $500« the cost, or 25%. 

4. The gain is once the cost, or 100%. The loss is ^ of the cost, or 

J of 100%, or 50%. 

5. He sells them for 200xl5<^, or $30 a barrel; hence he gains $10, 

which is ^ the cost, or 50%. 

6. He takes 3^-1-32, or ^, which equals 10%. 

1, Goods are bought at 80% of market value, sold at 84%, hence 
the gain is 4% on 80%, or y*^ or j^ of 100%, or 5%. 

8. The cost is 95% of current price; gain is 5% 4-5%, or 10% of 

current price; hence my gain is ^§ or ^^ of 100%, or 10|{%. 

10. The gain was | of $12, or $4; hence the cost was $8; if she had 

sold for $6, she would have lost $2, which is \, or 25% of cost. 

Art. 395. -WHTTTEIT EZEHCZSES. 

.4. $3.50-^20 = $.17i; $.25 - 8.17^ = $.7^; 7^-&-l7i=- 
42f%. 

5. 90% of 80% = 72%; 110% of 120% = } 32%; 132%- 

72% = 60% of list price; 60%-t-72% = 83^%, gain od 
.72%. 

6. 90% of 80% of 75%=54%; 105% of 110% = 115i%j 

115-^%~54% = 61^%; 61i%--54% = 113|%. 

7. 115%— 85%=30%;30%H-85%=35W%. 

8. He lost 16|%, hence there remained 83|% of it; he 

then sold 75%, or f, hence there remained \ of 83^%, 
which is 20^%. 
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9. He sold 400 for the cost of 500, hence be gained the cost 
of 100 on 400, or 26%. 

10. He cleared ^ of $450, hence i of $450, or $360, is the 

original price; $390— $360=$30 ; $30-r-360=.08f 

11. Selling price=$l20xl.l5=$138; $138+$12=$150; 

$12h-$150=8%. 

12. She cleared 20% of $350, or $70, hence the cost was 

$280 ; now if she had gained $70+^*70, or $140, she 

would have gained 50%. 
Vi. n. wo^==4.42i; $4.42]^-$3.75=:$.67.J; $.67.i-^$3.75=.18. 
U. 100%— 35% = 65% ;- 65% of 135%=87.75% ; 100%- 

87.75% = 12.25%. 

COMMISSION. 
Art. 402. Case I. 

2. Commission=$7650x.03^=$255; amount paid over= 

$7650-$225=$7395. 
S. Whole charge is 3i-% + li%=4|% of $5472, which is 

$259.92, hence he remits $5472— $259 92=$5212.08. 

4. He collects $1536x. 95— $1459.20. His commission is 

4^% of $1459.20=$65.664, hence he remits $1459.2C 
— $65.664=$1393.536. 

5. 40 horses at $150 each cost $150 x40:=$6000, and his 

commission, which was 3^% of this, $210, hence the 
bill was $6000+$210+$25+$80=$6315. 

6. $17.12^x$450=$7706.25;2^% of $7706.25=$192.65|: 

storage^ 5/ x 450= $22.50 ; $192.65f + $22.50 = 
$215.15f; net proceeds = $7706.25 — $215. 15f=« 
$749J.09f. 

7. H% of $12500=$187.50; $25850— $12500=$13350 ; 

" 2^% of $13350==$333.75 ; fees==$187 50+$333.75=: 
$521.25. 
8- H%+|%=H%; \i% of $75000=1406.25; $1500 
— $1406.25=$93.75. 

Art. 403. Case II. 
4. $9370-4-1.03=$9000, the amount invested, hence the 
commission was $9000 X .03=$270. 
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5. $4558.75— $25==$45a3.75; $4533.75 -r-l.O0| » $4500; 

the com. was |% of $4500= $33. 75. 

6- li% + 2i% = 3|%, hence the amount sold equals 
$284.25-T-.03|, which equals $7580. 

7. $ll32.7l-i-1.03^=$1094.40 + ; $1094.40 -t- $.24 = 4560 
pounds. 

'8. The commission was $345 minus the sum of $25 +$50, 
which we find to be $270 ; hence the coai; of the horses 
was $270-r-.04|=$6000. If 40 cost $6000, one cost ^ 
of $6000==$150. 

H. $388 equals 5% minus 3%, or 2^ ofxhe amount received, 
hence 1% of the amount equals ^ of $388=s$194, 
and b%f my commission, equals $194x5, which 
equals $970; and 3%, the brokerage, equals $582; 
and 100%, the whole amount, equals $194x100= 
$19400, and the sura paid tp my employers was 
$19400— $970==$18430. 

Art. 404. Caae III. 

2. The land was sold for $1742.10 +$11 7. 90= $7 860. and the 

rate is $117.90-j-$786O='lf%. , 

3. $8234^ minus the sum of $54^+$180, which is $8000, is 

the sum upon which commission is charged, hence 
the rate equals 180-7-8000=2^%. 

4. $112.50-h$2500=4i%;$37.50-H$2500=l^%. 

6. Since he remitted a note, which he guarantees, it must 

be for the amount of the sale ; hence the note is the 
base, and the commissions must be paid independently 
of the note; $127.50-5-$8500=li% ; $191. 25 -=-$8500 
=2i%. 

STOCKS AND DIVIDENDS. 

Art. 414. Case L 

2* 78 shares at $50 each amount to $3900, and 4% of this 

is $166. 
1. 65 fibAres at $50 each amount to $3250, and 2^% of this 
' «$81.25. 
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4. 3^% of »T85a00:t:.$2l475. 

5. $50x 40=$2000 ; A's dividend is $100, and at $50 each 

he could buy 100-5-50=2 shares. 

6. His stock is ^5000, am! dividend $50<H)x.08=$400, for 

wHch he could boy 4 shares ; hence he will then 
have 50-f-4=54 shares. 

7. 84-i- 2400=:^^ % ; $250^106^ x .Oaj = t8T50 ; $8750 + 

$5760=$14510. 

Art. 415.^ Case IL 

8. $279-7-.0d=$3100; $3100-;-50=62 shaies. 

4. $72000~-.08^ $900000; ^ of $900000= $112500. 
6. $1260-r-.07=$l8000 i$1800a-r-$50=3&0. 

6. $7800-T-.12=$65000; Jif65000-;-$50=1300, the number 

of shares; $7800-^$50=15» shares; 1300-(- 156 = 
1456. 

7. $350-h$25=$375, the dividend; $375-f-.06=$e250, the 

stock; $6250 -i-$50= 125 shares; 125+7=132 shares. 

8. 80-7-1.25=64 shares. 

9* After receiving the first dividend, he had 110% of his 

original stock; after receiving the second, he had 

112% of 110%, or 123.2% ; 308-^1.232=250 shares. 

10. $400000 X .04^ =$18000; 25% of gross earnings = 

$18O00-(-$100O0=$28OO0 ; $28000-i-.25=112000. 

Art. 416. Case III. 

2. $1875^$125000=.01i 

8. Stock=$28800; $1944-^$28800=.06|. 

4. $70000-^$2330000=.03 and $100 surplus. 

5. A's stock is $7000 and his dividend $402.50 ; hence the 

rate is $402.50-r-$7000=5|%, and the whole divi- 
dend is 5j% of $4000000=$230000. 

6. 73 shares and $10 are equal to the value of 73.2 shares : 

73.2 shares— 61 8hares=12.2 shares; 12.2-5-61 = 
20%. 

7. 42-7-350=12%; 350-f 42=392 shares; $40=.8 of 8 

share ; 58.8-5-392=^15%. 
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PAR, PREMIUM, AND DISCOUNT. 
Art. 4L2S. Case I. 

8. 100%— f%=99f%; $20x99|%=$19.88. 

4. Preiuiuiii=?$560x .10^ =3s $58.80; value in currency^ 

$560+$58.80=$6I8.80. 
6. The par value was ^3500, diseouDt was $3500x.03^s 

$113.75, premium was $3500x.01i=$52.50; the gain 

was $113.75+$52.50=$166.25. 
6. $4800X1.06=85088; 100 % — 3J% = 96| % ; $5000 X 

.96J%=$483T.50 ; $5088— $483T.50=$250.50. 
7* The railroad stock was worth $4311, and the bank stock 

$3675 ; be paid in cash $4311— $3675=$636. 

Art. 439. Oase II. 

4. Face=$2587.50-&-1.03i=$2500 ; premium=$2587.50— 
$2500=$87.50. 

6. $l45-7-.03^=$4350, the value of the stock, and at $50 

a share there were $4350-s-$50==87 shares. 

7. $54-1-1. 08=$50, hence there was a gain of $4 on a share, 

and on 140 shares there was a gain or premium of 140 
X$4=:$560. 

8. The par value of 75 shares is $50x 75=$3750 ; deduct 

3% from this and we find the real value is $3637.50, 
and the face of the check for this amount at |% pre- 
mium is $3637.50-r-1.00|=3610.42+. 

9. $l80-r-.04}=$4000, the value of 40 shares, hence one 

share is worth :^^ of $4000=$100. 
10. The par value of 700 shares at $100 each is $70000, and 

5% off of this gives $66500, which plus $70=$66570. 

l)ividing this by $100 + $5, or $105, gives 634, the 

number of bonds. 
11* $200-^.05=r$4000, the par value, hence at $50 each he 

bought 80 shares. Now f of $4000=$3000 ; hence 

he gained $3000 X .07=$210 on the sale, plus the $200 

discount, which equals $410; and on one share be 
. gains ^^ of $410=:$5.I2^: 



NORMAL UNION ARITHMETIC. 108 

Art. 430. Case III. 

Z. 96x150 = 14800, the discount was $4800— $4476 » 
$824; tberate equals $324-^$4800=.06|. 

4. The discount was $4800— $4699.80r=$100.20 ; $100.20 
-5-$4800==2g7^%. The gaiu was $4699;80— $4476, 
which is $223.80 ; $223.80-t-$4476=5%. • 

6. The notes were worth 2% off of $7500, which is $7350, 
and this buys only $6125 worth of gold, or $7350— 
$6125, which is $1225 less than the cost. Hence 
$6125 buys $1225 more than its face, that is, \ of 
$6125, hence the premium is 20%. 

6. The stock cost 10X$55J=$551.25; gain=$600— $551.25 
=$48.75; $48.75-$551.25=8H^%. 

BROKERAGE. 
Art. 436. Case L 

2. Stock=$50x 46= $2300 ; brokerage = $2300 x .00 J= 

$5.75. 

Or $50 X .00J=$ J ; $ J x 46=$5.75. 
8. Since the brokerage on 1 share is $^, the cost of 1 share 

will be $47^+$^ or $47| ; $47|x76=$3619.50. 

4. Brokerage==72XJ=9; proceed8=$102iX72=$7898. 

5. Cost of 1 8hare=150+^=150J; proceeds of 1 share=s 

161— i =1601; gain on 1 6hare= $160f — $150^ = 
$10^ ; whole gain=$10J^X 25=$262.50 ; commission 

=i%-+-i%=i%; $ix25=$12.50. 
6 Cost of 1 share=53J^+|=:53|; whole cost=$53f Xo5 
=$3485.62^ ; dividend = 05 x $50 X .04 X 2 == $260 ; 
61^— J=51J^; $5^x65=$3323.12^; whole amount 
received = $3323.12J + $260 = $3583.12^ ; gain = 
$.3583.12^— $3485.62i=$97.50. 

Art. 437. Oase II. 

2. $12.50-7-.00|=$10000; $LOOOO-f-$l 00= 100 shares. 
Or, $12.50-7-$!= 100 shares. 
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8. S4T12.50-r-.94^»$5000. 
i. $4953-r-$95|=52 shares. 

5. Proceeds of $1 = $1.01J— $.00J= $1.01 ; proceedsfea 

$1.01 X 3000=$3030 J cost of 1 share stock=$131|+ 
$^=»$13]|; $3030-T-$131t=22 shares and $128.75 
surplus. 

6. 49J+J=50; 53J— J = 53J; profit on 1 share=$53J — 

$50=$3J; $237.60-f-$3^=76 shares. 

7. Proceeds of 1 share=78|— ^==78^; $5000-r-$78J=63 

shares, and $54.50 over ; to make up $5000, it will be 
necessary to sell another share and we shall have 
remaining $78.50 — $54.50, or $24 ; hence it reqaire» 
64 shares. 

8. 156^— J=156J; $156^x25= $3906.25 ; 99+i=99J, 

cost of 1 share ; $3906.25-r-$99|=39 shares, $40.37^ 
surplus. 

Art. 438. Case III. 

2. $25xll0=$2750; $6.875-^$2750=.0025 or i%. 

3. $5600xl.l0==$616O; brokerage==$6L88— $6160=$28; 

$28-r-$5600=^%. 

4. $21250— $25=»$21225; $21225-f-1.06==$20000, and $25 

over, which is the brokerage ; $25-i-$20000= J%. 

INCOME FROM INVESTMENTS. 
Art. 447. Cas3 I. 

8. $5631.25-7-1. 12f =$5000; $5000 x. 06=300. 

4. $5280-5-1.32=$4000; $4000x.l0=$400. 

6. $8475^1.13==$7500; $7500x.02i=$206.25. 
«. $l500x.06=$90. 

7. $87.25 x.06=$5.235. 

8. $2000 X 1.17f =$2352.50 ; $5000— $2352.50=$2647.50; 

dividing $2647.50 by 1.10|, we have bonds amount- 
ing to S2350 par value, and a surplus of $50.75. As 
the bonds are not of lower denomination than $50, 
the par value must be a multiple of 50, and hence, in- 
stead of making the quotient as large as possible, we 
make it the largest multiple of 50 possible, and leave 
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the excess for the remainder. Interest on 6's of '81 
=$2000x.06=:$120; int. on 4J's= $2350x.04J = 
$105.T5; $120+$105.75=$226.T&. 
9* tie00t)xl.03|=$10376; income=:$100aOx.66=$600j 
$10375-^1. 10^==$9400 and $23.25 surplus; $9400x 
.07=$658 ; $658— «600=$58. 
10. $4500xl.l2J=*$5062.50; $6(^2.50 x. 06*= $303. 75, rent. 

Art. 448. Oase II. 

3. Value of ground-rent=$75-s-.06=$1250; purchaser pays 

value exclusive of the ground-rent; hence the whole 
ralue=$5750+$ia50=$7000. 

4. The par value of the bonds is $600 -.06=$10000; they 

ci)st me $10000X1.193=$11975'. 
6. $786-.06=:$13100; $13l00X1.03i=$13525.75. 

6. $900-.04i— $20000; 1.05JX$20000=$21050. 

7. $«O00xl.l7J=$942O; $56 O-i-. 07 =$8000, par value of 

Georgia 7's; $8000x 1.03J=t$8260; $9420-$8260= 
$1160. 

8. The interest on a $100 bond is $6; since $6 is to be 7% 

of the cost of the bond, $6-j-.07=$85f value of $100 
bond; 7-7-.06f=103if 
Or, if it cost $100 to give an interest of 6%, to give 
an interest of 1% it will cost 6 times $100, or $600, 
and to give 7% interest it will cost ^ of $600, or $85f. 

9. $6xl.l5=$6.90; 6.90 -i-. 07 =^98^; $5x 1.I0=$5.50; 

5.50-r-.06==91i. 

10. (.05-+-.04)X 100=125; deducting *% brokerage, the 

market value is 124}. 

11. $5 40-^.06=$90, value ground-rent per foot; $90x50 

=$4500, value of property. 

12. $600-T-.06=$10000; 1.15|x $10000=$! 1575 ; 237 shares 

at 48| will produce $11575 and leave a surplus of 
$8.37^. 



( 
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18. $15000 xl.OOf =$15131.25; $750-t-.06=$12500; $12500 
Xl.l7f=$14n8.75, amount invested; $16131.25— 
$Utl8.t5=$412.50. 

14. Par value of California bond8=$546^.07=$7800; 
$7800x].lir==$9126 ; par value of Philadelphia 
bonds === $546 -r-.06 =$9100 ; $9100x 1.05 =$9555 ; 
amount added=$9555— $9126=$429. 

Art. 449. Oase m. 

8. .06^1.04 J=5.7^. 

4. $54-4-$850=:6t^%. 

5. .05-T-1.13J=4ff%; .04^-5-1.101=4^; 4ff is a larger 

rate than 4:^1^^. 

6. $450-j-$6575=6m%. 

7. Co8tofmortgage=$5000x.97J=$4875; interest=$5000 

X.0«=$300; $300-7-$4875=6t^%. 

8. .06-1.02=5^%;. 07-1.20=51%. 

9. .07^1.12 J=.06i%; .06-i-i;06i=5.64-%, 

10. .05-i-.75=6|%; .06-r-.85=7TV%; .07-r-.90=7^%. 

11. .06-7-1.08 = 51%; .06x1.05^ =.0633; .0633-r-l.lO = 

GENERAL TAXES. 

Art. 458. Case I. 

2. Whole amount of taxable property=$640876+ $750472 
= $1391348 ; tax on property = $1391348 X .007 = 
$9739.436; poll taxes = $1.50 X 250 = $375 ; whole 
tax=$9739.436+$375=$101 14.436, whole tax. 

4. Tax on $9000=$135.00 6. $7895+$5634=$13529 

700= 10.50 Tax on $10000=-$150.00 

'' 50= .75 " 8000= 45.00 

1 poll = 1.00 " 500= 7.50 

Whole tax=$147.25 



20= , 30 
9= .135 



Whole tax=:$202.935 
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e. Tax on $8000=$120.GQ 7. $75000+$8670===$83670 

600= 7.60 f of $83670=$55780 

Ai% on 800= 1.20 Tax oq $50000=$750.00 

1 poll = 1.60 " 6000= 75.00 

Whole tax=$130:20 " '^^0= 1^-^ 

" 80= 1.20 

IpoU = 1.00 

fo on $1200= 3.00 



$840,70 

8. .25% + 1.025% + .45% =1.725%; $3500 X .01725 = 

$60,376; $60.3*75 + $1.25=$61. 625. 

9. iof$50000=$20000; ^of $3600=$1200; f of $1600= 

$900; $20000 + $1200 + $5000 + $900 = $27100, 
abatement; $27100 x .004.}=$I2l.95 ; $121.95+$! = 
$122.95. 

Art. 460. Oase II. 

8. $306.25— $2.25==$304; $304-t-$.008=$38000. 

4. Sum on which tax was reckoned is $33.07 J^-!-.002Ja» 

$14700; $14700— $12000=$2700. 

5. Since the collector's com. is 2^% of the sum collected, 

$7580=971% of the tax, and the tax=$7754.475703+; 
$7754.475703-T-.003i=$2215564.49— . 

6. .45%+.3}%+.48%=1.28%; $315.88— $1.00 =$314.88; 

$314.88 -H.0128=$24600. 

Art. 461. Case III. 

8. $1.50x500=$750; $17250— $750=$16500 ; $860000 + 

$250000=$1100000 ; $1 6500-7-$! 100000=.015. 
4. Whole tax=$7650-T-.97i=$7846.l538+ ; $7846.1538-^ 

$804796=.0097+. 
6. $6o0+$42.75+$32.50=$575.25 ; $575.25 — $125.25 = 

$450; rate per day= $460 -r- 7280= $.063^^; $.0G^»^ 

X90x4=$22 25f^ 

MEKTAZi EZEHCZSES. 

Pagfe 1370. miscellaneous problems. 
I. 8*= 2V ; fi+A--?J ; a of $o0=$54. 

a. At a premium of 10%, gold is worth 110% in currewc^' \ %VM«i 
$220 is nofff, or }J of the value in go\d, \% oV >iJMi n^xj^^ 
$200. 
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8. 10%, or i^tf, off leaves ^^ ; ^^^ off j% leaves ^\f, or 81%; 100^ 
—81% =19%. 

4. i off leaves i ; J of J equals i| ; ii— H equals ^y, or 36%. 

5. A off leaves iJ ; iJ of U equals iJi ; JgX-fti equals ^^%, or 

0J% ; 10%-9}%=i%. ^ff off leaves ^^^ ; JJof ^^^ equals iJJ ; 
S88— iH equals ^j, or Ui% ; 15%-Ui%=i%. 

6. 10 and 10% off equals 19% ; 20%--19%=l%. ^ on, gives H ; 

!i of li = iH ; }-Si-«g=AV or 10i% ; 10}%-10%=J%. 

1. 10 and 10% on gives H of H={U ; Hi— }8«=t^V. or 21%. 20 

and 10% on gives jj. of |, or Jf ; f|— |j=^5, or 32%. 20 and 

5% on gives |i of j, or fJJ ; |Jg— B*=iVff»or26%. 20 and 

20% off leaves f of ^ or if ; Jf--M=A» or 36%. 20 and 20% 

OE gives S of f, or f J ; t|— If =it or 44%. 
8.' } of the cost is | of 100%, or 37^%. 
9« 1^% equals ^j; hence since the commission was ^V of the amount 

paid for the house, the house was sold for 80 times $200, 

or $16000, and I received $15800. 
10. If 1 share cost $1021, 5 shares cost 5 times $102}, or $510|. 
It. $100 cost $108|« and $4000, 03*40 times $100, cosi 40 times $108}, 

or $4335. 

12. If 100 cost $3, one cost 3 cents ; he gained 2^ on 3^'-, or 66J%. 

13. 25%= J ; hence she sold them for J of cost ; since $3.60 is J of 

cost, the cost must have been $4.80. 

14. If she bought at 80 and sold at par, she gained 20%» or ^ of the 

par value ; hence the par value was $2500, and there were 50 
shares. 

15. I receive $6 on $90, or g% which equals 6|%. $8 on $120 equals 

yI^, which equals 6|%. 

SIMPLE INTEREST. 

Art. 471. MSKTAZi EXERCISES. 

2. At 5 % for 6 years, ^^j^, or ^^ of the principal equals the interest 

^of$60 equals $18. 
3* i^> or i of the principal, equals the interest; ^ of $40 equals $8. 
4* "ffof or i of the principal, equals the interest; ^ of $30 equate $6. 

5. At 8% for 2^ years, ^*q of the principal equals the interest; ^fif 

of$600 equals $108. 

6. 4 yr. 6 mo. equal 4| yr., and at 6%, ^ of the principal equals the 

interest, which is $81. 
1, 3yr. 9 mo. equal 3} yr., and at 8%,^(^ of the principal equals the 
interest, which is $72. 
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8« 7 yr. 6 mo. equal 7^ yr., and at 4%. the interest equals ^j of 

$330, or $99. 
9. Syr. ^mo. 6 da. equal ^ yr. and at 5^, the interest equals 3*^ of 

$500, or $90. 
lU. 5yr. 3 mo. 18 da. equal Oy'^yr., and at 10 ^» Uie iaterest equals 

T«^of$300, or $159. 
11. 2 yr. 2 mo. 12 da. equal 2iyr., and at 5%., the interest equals ^ 

of $500, or $55. 
18. 7 yr. 6 mo. equal 7^ yr., and at 6 %, the amount equals f { of $600, 

or $870. 
II. Syr. 10 mo. equal SJyr., and at 6%, the amount equals }{} of 

$300. or $459. 
15. 2yr. 6 mo. 20 da. equal 2| yr. and at 9%, the amount equals }}} 

of $100, or $123. 

Art. 471. vrsTiTEN sxercisss. 

•J. $360 X. 07=125.20; $25.20 x3^=$88.20. 
8. $940x.06=$56.40; $56.40 X 7|=$432.40. 

4. $860x.05=$43; $43x5|=$247.25. 

5. $780x.07=$54.60; $54.60x8i=$455. 

6. $590x .08=$47.20; $47.20 X 3|=$180.93J. 

7. $l296x.06=»$77.76; $77.76x5J=$456.84. 

8. $4080x.05=$204; $204x3H=$668.10. 

Art. 472. WRZTTE2T 



(2) (8) (4) 

06 X 3=0.18 .06x5=0.30 .06 X 9=0.54 

I X 4 - .02 ^ X 6 - .03 i X 10 - .05 

J X 12 - jOO'Z i X 6 - .0^1 I X 16 - .0025 

0.202 0T33i 0.5925 
__380 975 ^834 

$76,760 $322,725 $494.1450 

(5) (6) 

06 X 8=0.48 .06 X 7=0.42 

I X 6 . .03 i X 7 - .035 

j X24- .004 I X 21 - .0035 

0.514 0.4585 

45.95 23.75 

6)23^61830— Int. at 6%. 6 )10.889375 =Int. at 6%, 

3^93638= Int. at 1 % . 1.81489 5=Iiit. ^t \% . 

$2t 55468=: iDt at 7%. t^.01U^^=\\iV ^\.^«lo 



} 
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(7) (8) 

06x 9=^=0.54 .06 X 4=024 
X 6- .026 i xll - .056 

Xl4- .002^ I X 13 ■ .002^ 

OMIi 0.297^ 

.325 14T.3T| 

8)^184383J=Int. at 6% 6)43.7 949375 =lQt. at 6%. 

_^06146l|=»Int. at 2%. ^1:29915625= Int. at 1 %, 

$0.2458441= lut. at 8%. $5l.09409.nD=Iiit. at 1%. 

(9) (10) 

06x 9=0.64 .06x10=0.60 

i X 9 - .045 i X 7 - .036 

ixU - .OOlf iX 1 ' .0011 

0.586f 0.636^ 

635.62^ 387.181 



2 )373.00693} =Int. at 6%. 6)2 46.31578^ =Int. at 6%. 

186.50296| =Iat. at 3%. 41.05 263 =lQt. at 1%. 

$659.50890|=Int. at 9%. ' $4 10.5263= Int. at 10%. 

(11) (12) 

06x3=0.18 .06 X 6=0.30 

^ X6- .026 i X 9- .046 

I X5 - >000| ixl7- .002f 

a205f 0.347f 

570.05 980.81 i 

12 )117.33529"^ =Int.at6%. 6)3 41. 15957^ =Int. at 6%. 

9.77794^ =Int. ati%. 56.86992ff=Int. at 1%. 

$]"27.11323H=Int. &t&i%. !i_ 

$i4QMiUj^^^lnt. at7f-%. 



Art. 473* VHRTITEXT 



(8.) (4.) 



$15; 00=^lDt. for 2 mo. $_7 

30100= " " 4 mo. 39 



80=Int. for 2 mo. 



00= " '* 10 mo. 
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$9 



(6) 
60=lDt. for 60 da. 
96= " " 6 da. 
48= " " 3 da. 



$12 



(«) 
60=Int. for 60 da. 



30= " 
68= 



i( 



*4 



« 



30 da. 
3 da. 



$11.04= 



t( 



it 



69 da. 



(7) 
$8 00=lnt. for 60 da. 
40 = " ** 3 da. 

$8.40= " " 63 da. 



$6.93= " " 33 da. 

(8) 

$1 50 =Int. for 60 da. 

1 50 = " *' 60 da. 

37^= " " 15 da. 

$3.37 J 



ih 



$8 
4 
2 



w 

40- 60 da. 

20- 30 da. 

80- 20 da. 

84 - 6 da. 

28 - 2 da. 



$12 

12 

4 

1 



(10) 

50 - 
50 - 
166+ - 
25 - 
625 - 



60 da. 
60 da. 
20 da. 

6 da. 

3 da. 



$16.52 - 118 da. 



6)$31.041 -149 da. 
5.173 



$36,214 



$8 

52 

52 

4 

2 



(12) 

75 

50 

50 

375 

916+ 

583+ 



2 mo. 
1 yr. 
1 yr. 
1 mo. 
20 da. 



_2 

16 
16 
11 



3)121.624 
40.541 




$162,166 




(16) Time= 


=89 da. 


$24 00 - 

8;oo. 


-60 da. 
- 20 da. 


2 


40- 


- 6 da. 


1 


20- 


- 3 da. 


$35. 


.60- 


- 89 da. 



530 
530 
020 

688 

^ da- 6)44.768 
7.461 

$37,307 



(18) 
755 - 



2 rao. 



1 yr. 

■ 1 yr. 

■ 8 mo. 
15 da. 



" 135 da. 

(11) 
$2 50 - 60 da. 

15 00-1 yr. 
10 00 - 8 mo. 
1 25 - 1 mo. 
50 - 12 da. 

6)26.75 
4.46 — 

$31.21 — 

(14) 

3 605 - 2 mo. 

2l!630 -1 vr. 
86 520 - 4 vr. 
7 210 - 4 mo. 

6008 - 10 da. 

3004 -5 da. 

6008 - 1 da. 

6)116.32128 

19.38688 
4} 



$87.24096 



(17) Time=161 da. 



$7 
7 
3 
1 



50 - 
50 - 
75 - 
25 - 
125- 



60 da. 
60 da. 
30 da. 
10 da. 
Ida. 



$20,125 - 161 da. 
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(18) Time=147 da. 



$4 


80- 


60 da. 


4 


80- 


60 da. 


1 


60- 


20 da. 




48- 


6 da. 




08- 


Ida. 



(19) Time=78+3=81. 

$5 70 -60 da. 

190 -20 da. 

095- Ida . 

$7,695 - 81 da. 



6)11.76 - 147 da. 
1.96 

$13.72 



(20) Time=16H-3=164 da. 

10;50 - 60 da. 
1050 - 
5 25 - 



75 - 
525- 
175- 



60 da. 
30 da. 
10 da. 

3 da. 

1 da. 



$28,700 - 164 da. 



Art. 474. "WHiTTiBir escehczsss. 



(3) 

2 yr. 9 mo.=33 mo. 
60 

(5) 
.680 25 

i»<?^^$17.00. 

V 

(7) 
.070 

Mg?|l><I=«50.96. 



W 

6.000X162X9 

6X6X2 



=$101,25. 



3 yr. 4 mo.=40 ma 
20 

^•y =$49.00. 



(«) 
12 

2.24ox;r5Z 



^ 



=$26,880^ 



(8) 



J2650X^X5_,2.58. 
pXp 

(10) 

3.600><93X9^^13g^ 
6X6X2 
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Art. 475. wjbdL ' iT Ey -ritrrcises. 

2. From Jan. 5th, 1860, to January 6th, 1862, is 2 years, 
and from Jan. 5 to July 12 is 188 days. 

$327.25 22.9076 

.07 188 



22.9075 =Int. for 1 yr. 365 )4306.6100 

^ 11.7989 = Int. for 188 day*. 



$45.8150 . 45.815 



57.613 



(8) (*) (6) 

Times 9 yr. 140 da. Time = 5 yr. 108 da. Time = 9 yr. 219 da. 

$480 $1200 $1900| 

.06 .05^ .05 

28.80 66.00 95.03i 



25920 . 33000 85533| 

1104f| 19528^1 5702J 

270.24H $349,528^1 912.36 

480 1900.75 



$750.25 $2813.11 

(6) * (6) (7) 
Time = 3 yr. 284 da. $670 Time = 14 yr. 72 da. 

$670 .&[ |>875.48 

*Q7 46.90 :25 

46.90 3 52.5288 

mi 14070 WA 

14070 46 Qo 7354032 

36492VV 284 103618 Ht 

n7.192vV 360)13319:60 745.7650 

o70 o7o.4o 

$847,192/, ^^^-^^"^ $1621.24 

36.492 
140.70 
670 



$847.19 
8. Common interest is greater because the interest for one 
year is divided into 360 parts, instead of 365, and 
hence each part must be greater. 360 days are ^of 
a year, and hence reckoning 360 days as a year, we 
receive -^ more interest than we should do by exact 
8 
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interest; heoce if we deduct -^ from tie common in- 
terest for a part of a year, we shall have exact inter- 
est. 

Art. 476. MsiTTAii bzbhczsbs. 

'i In 8 yr. at 5%, ^^^ or } of the principal equals the interest, 
which is $G0, and I of the principal equals | of $60, or $150. 

3. In 7 jr. at 4^, ^^ of the principal equals the interest, which is 

$70; hence the principal is $^0. 

4. In 8 yr. at 6%, ^f of the principal equals the interest, which is 

$12; hence the principal is $25. 

5. In 7 yr. 6 mo. at G%, ^^^ of the principal equals the interest. 

which is $18; hence the principal is $40. 

6. In 2 yr. 3 mo. at 8%, ^j^of the principal equals the interest, 

which is $54; hence the principal is $300. 

7. In 8yr. 10 mo. at 6%, ^f^ of the principal equals the interest, 

which is $106; hence the principal is $200. 

8. At 6% for 1 year, -^^ of the principal equals the interest, which is 

$180; hence the principal is $3000. 

9. In Syr. 4 mo. at 6%, ^g of the principal equals the interest, 

which is $320; hence the principal is $1000. 
10. In 4 years at 5%, ^ of A's money equals the interest upon it, 
which is $200; hence A's money is $1000, and sinod A's money 
is } of B's, B has $1500. 

Art. 476. vmriTEN ezerczsbs. 

(2) (3) (4) 

3 yr. 8 mo. = 44 mo. 12 yr. 9 mo. = 12} yr. 7 yr. 4 mo. = 7 J yr. 
44-5-2 - .22 .07 X 12} = .8925 .08 X 7i = .58| 

•462 ^..^ $64.26 $1.00+$.68J=$1.58J 

:^-^''^ m -''' ?^'=S472.50 

(5) (6) 

$.3425 = Int. of $1 at 6 % . $.457 J == Int. of $1 at 6 ^ 

* of $.3425 = $.2854J, Int. at ofe J of $.457J = $.533J|=Int.at7^ 

$575.40 ^^^,^ , $l+.$'533}| = $1.583iJ=Amt.at7^ 

^^^^, = $2016, Ans. £2400 

•2854* ,*||^ = $1565.19-, Xn«. 

1.&*>H 

$.2974 = Int. of $1 At 6% $.27 = Int. of $1 at 6^ 

i of $.297f = $.347H, Int. at 7 % $5400-i-.27 = $20000 

$1.347^ J = Amt. at 7 % Hence 4 B*8 = $20000 

$a363.79 .0,^0-7 A B»8 = $5000 

i:347H ^ *^^^-^^' "*"*• ^'« = ^^^^ 

yoTm,—^It is often easier to mn the results out into deolmals than to use 
common ftaotiona. 



NORMAL UNION ARITHMETIC. 115 

Art. 477. 2MCE2TTAZi EZERCZSHS. 

2. At 4%, ^s of the principal equals the interest for 1 year, which 

is $10; hence to gain $80 will require 8 years. 

3. At 6%, 3^7 of the principal equals the interest for one year, whiish 

IB $9; hence to gain $45 will require 5 years. 

4. At 8%, ^5 of the principal equals the interest for 1 year, which 

is $8; hence to gain $32 will require 4 years. 

5. At 5%, ^V of the principal equals the interest for 1 year, which 

is $8; hence to gain $21 will require 7 years. 
6* At 6%, /^ of the principal equals the interest for 1 year, which 

is $1.50 ; hence to gain $43~$25, or $18, will require 12 years. 
1. At 9%, jj^ of the principal equals the interest for 1 ye&r, which 

is $4.50; hence to gain $86— $50, or $36, will require 8 years. 

8. At 10%, ^if of the principal equals the interest for 1 year; if it 

takes 1 year to gain ^ of the principal, to gain 2 times the prin- 
cipal, or f g, will require 20 years; to gain 3 times, 30 years; 
to gain 4 times» 40 years. 

9. Atdfof ^^ of the principal equals the interest for 1 year, and to 

gain ^ J will require 20 years; at 6% it will require Y, or 161 
years; at 8%, ^^ or 12^ years; at 12^%, 8 years. 

10. In trebling itself, the principal gains twice itself; at 5% a princi- 

pal gains ^ of itself in 1 year, and to gain twice itself or f J, 
will require 40 years; at 10% it will require 20 years; at 20% 
it will require 10 years; at 25% it will require 8 years. 

11. $280— $250 equals $30, the interest at 3% ; at 1% it will be ^ of 

$30, or $10; hence the interest at 5% will be $50, the princi 
pal will be $250— $50, or $200; the interest at 5% for 1 year la 
^ of $200, or $10, hence to gain $50, it must be on interest 5 
years. 

Art. 477* vmiTTEN exercises. 

?. $750 X .06=$45 ; $106-5-$45=2i yr.=2 yr. 4 mo. 

8. $720 X.06=$43.20; $957.60— $720=$237.60;$237.60-i' 

$43.20=5^ yr. 
4. $960x. 05=148; $54A0-^$iS=l^^ yr.=rl yr. 1 mo. 

18 da. 
o $1 800 x.04^=$81;$304T.40—$1800=$124T.40; $1247.40 

-5-$81=15f yr.=15 yr. 4 mo. 24 da. 

6. $26.50 x.0TH$1.98T5; $17.46— $1.9875=8fH yr.« 

8 yr. 9 mo. 12 da.-f 

7. $18.20x.05|=$1.0465; $10.23-i-$1.0465=9 yr. 9 mo. 

9da.+ 
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8. The amount at 5%, subtracted from the amount atl2%, 

gives the interest at 7% ; then find the Int. at 5%, 
and subtract the Int. at 5% from Amt at 5%, 
and we have the principal, $680, and having the prin- 
cipal and interest, we find the time as before to be 
4 yr. 6 mo. 

9. Subtracting the Int. at 4% from the Amt. at 4%, we 

have the principal, $960, from which we fiu^ the time 
as before, to be 6 yr. 8 mo. 

• Art. 478« MsxTTAZi bxbhczsss. 

2. For 5 years at 1%, ^j of the principal equals the interest; ^ of 

$40— $2 ; to gain $20, it will require 20-s-2=10 per cent 

3. For 6 years at 1 %, A ^f the principal equals the interest; ^ of 

$50— $3; hence to gain $15, it will require 15-i-8 or 5%. 

4. For 7 years at 1%, y^tt ^f ^he principal equals the interest ; yj^ 

of |>603=:$4.20; hence to gain $21, it will require 21-$-4.20, or 

5. For 4 years at r%, ^ of the principal equals the interest; ^ of 

$10=$.40, hence to gain $12— $10, or $2, it will require ^4- 
$.40, or 5%. 

6. For 5 years at 1%, ^V of the principal equals the interest ; ^^^ of 

$90=$4.50; hence to gain $117-^90, or $27, it will require 
$27-i-$4.50, or 6%. 
I. For 3 yr. 4 mo. at 1%, ^V of the principal equals the interest; jf^ 
of $60=$2; hence to gain $70— $60, or $10, it will require $10 
-i-$2, or 5%. 

8. For 30 yr. at 1%, a principal gains f\y of itself, and to gain 2 

times or f g of itself, it will require 20-i-3, or 6J% ; to gain 4 
times or f J of itself, it will require 40-^-3, or 13J % ; to gain 5 
times itself, it will require 50-7-3, or 16§ % . 

9. To double itself it must gain once itself. In 10 yr. at 1 %, a prin- 

cipal gains T>ff of itself, and to gain fg will require 10%; in 
12 yr. at 1%, a principal gains ^5 of Itself, and to gain f| 
requires 25-^-3, or 8J%; in 20 yr. at 1% it gains i, and il 
gains f at 5% ; in 25 yr. at 1 % it gains \, and gains f at 4%. 

10. To trebte itself it must gain twice itself. For 20 yr. at 1% a prin 

cipal will gain \ of itself, and to gain twice itself or ^, it will 
require 10 times 1 % or 10%; in 25 years at 1% a principal 
gains \ of itself, and to gain twice itself will require 8% ; in 
40 yr. it will require 5% ; in 80 yr. 2i%. 

11. $600— $540, or $60, is the interest for 3 years at the given rate, 
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honce the interest for 1 year is $20; and for 7 yeans k $140 , 
hence the principal is $540— 1140, or $400, and $20, the inter 
est for 1 year, is ^%, or 5% of the principal. 

Art. 478. 'w^uTiExr szerczses. 

2. 5yr.4ino.=6tyr.; $240x.01x5i=$12.80; $64-5-$12.80 

=5%. 
ih 7 yr. 8 mo.=7| yr.; $654x.07§=$50.14; $350.98-5- 

$50.14=7%. 

4. 3yr. 4 mo. 15 da.=3| yr.; $72.50 x.03|=$2.4468|; 

$14.681i-5-$2.4468i=:6%. 

5. 6yr. 7 mo. 20 da.=6||yr.; $39.75x.06|f=$263.89T7j; 

$2375.06^-i-$263.89y^2 = 9%- 

6. 8 yr. 10 mo. 18 da.=8ff yr.; $13.25 x.08ff =$1.17704}-, 

$7.06225h-1.17704}=6%. 

7. $3312-$2430=$882=int. for 7 yr.; ijit. for 1 yr. = } of 

$882=$126; int. for 5 yr.=$126x5=$630; principal 
=$2430— $630=$1800;$1800x.01=$18;$126~$18 

8. $6929i—$3551=$3378|=int. for 15 yr.; int. for 1 yr.=r 

iV of $3378|=$225i; int. for 4 yr.=:f$225Jx4=$901- 
principal = $3551 — $901 = $2650 ; $2650 X .01 = 
$26.50; $225.25-f-$26.50=8i%. 

Pages 281-2. MEITTAX. EXERCISES. 

1. B's fortune is 4 times $200, or $800; in 4 years at 5%, } of the 

principal equals the interest, hence A will receive } of $200, 
or $40, and B will receive i of $800, or $160. 

2, D's money is i of $300, or $400; in 5 years at 6%, U of the prin 

cipal equals the amount; hence C's amounted to J J of $300, or 
$390, and D's to jj of $400, or $520. 
8. B's money is f of $400. or $600; the difference between A^s and 
B's money is i of $600, or $200; the interest on $200 is J of 
$200, or $80. 

4. In 6 years at 10^, the amount will be f of the principal; J ol 

$250=$400, of which C has f , or $300, and D \, or $100. 

5. In 5 years at 6%, i^ of the principal equals the interest, hence 

the interest of $1200 is $360, of which A receives f or $120. B 
I, or $180, and C J, or $60. 

6. In 4 years at 10%, f of the principal eqvAUWv^ *va\Kt^V\ \«A 
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$25002s$1000; if the parts are as 2 to 8, the first is f of $1000 
or $400, and the second f of $1000, or $600; $400 is ^ of B*8» 
hence B has $1200; $600 is | of A's, therefore A also has 
$1200. 

7. $240 is ffj of the sum of | of A's and ^ of B's fortunes ; hence ^ 

of A's-hi of B's equals $800, and since i of A's and | of B's 
are equal, they must each equal $400; hence A's fortunes 
$800, and B's==$1200. 

8. $600 is ^s of their money, hence they both had $2500, which 

equals 5 times B's, hence B had $500 and A $2000. 

9. We find that i of the principal equals the interest, and the dif 

ference of the interest on the money he owes and on the money 
due him is $30; hence $30 is ^ of what is due above what he 
owes, or J of $150. 

10. $18000 is } of the cost, hence the cost was $45000; they all cost 9 

times as much as the store, hence the store cost $5000, the 
house $10000, and the &rm $30000. 

1 1. $360 is 3^ of the amount invested, hence the amount invested is 

$6000. 

12. $7800 equals \i of } of A's fortune plus }ot B's, hence } of A's 

plus i of B's equal $6000; | of A's=^ of $6000, or $3000, and 
A's equals $4500] } of B's equals $8000, and B's equals 
$4000. 

INTEREST ON PROMISSORY NOTES. 

Art. 487. Page 284. 
1. Interest on $1 for 62 days = $.010 J; $225 x 1.010i = 
$227,325. 

(2) 
The rate in New Jersey is 6^. 

EXACT TIME. OPERATION. 

Nov. 15 da. 717925 - 60 da. 

Dec. 31 da. Il298 - 1 <ia. 

Jan. 15 da. $7.9223 

61 da. 779.25 



$787.1723 
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8. The rate in Missouri is 6%. 

Aug. 10 da. 

Sept 30 da. 

Oct. 31 da. 

Nov. 30 da. 

Dec. 31 da. 

Jan. 1 da. 

1331a: 

4. The rate is 6% ; the time is 5 
+31430+31-1-314-28+25 
=181 da. 



6 
6 



50 -60 da. 
50 -00 da. 
083 - 10 da. 
325- 3 da. 



$14,408 
650.00 

$664,408 



21 



2775- 60 da. 



8325 - 180 da, 
1212 - 1 da. 



$21.9537 
727.75 



$749.7037 
5. Interest is reckoned only from the time the note is due 

until it is paid. It is due 90 days after date, or June 30 ; 

hence it draws interest from June 30 to Aug. 12, or 43 

days, and at 6% the amount Aug. 12 will be $483.44. 
e. The time is 17+31+29+14=91 da.; the Int. is $9.10, 

and amount $609.10. 



ANNUAL INTEREST. 
Art. 489. Page 286. 

(2) 



$S40x.06=$50.40 

aggregated times=8 yr. 44 da. 

$50.40 X 4 J|^=$228^4 
$50.40 x.48H= 24.5616 

$252.90167 



(8) 



Si ace the interest has been 
regularly paid, there will 
be due the interest from 
June 16, 1876, to Jan. 1, 
1877, 199 da., which is 
$38.69|^, and the amount 
due will be $1038.69. 
4. From Feb. 10, 1873, the time when the last interest was 
paid, to the time of settlement, was 2 yr. 121 da. 
$1250x.06=$75; aggregated times=l yr. 242 da. 
$75x2tH=$175:20| 
$75x.l00i=: 7.525 
1250 



$1432.733^. 



{ 
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PARTIAL PAYMENTS. 

Art. 492. UNITED STATES RULE. 

We will indicate the solution of these problems as in the 
Arithmetic. In several of the problems it will be necessary 
to compute the interest, to ascertain whether it is less than 
the payment. 

2, Principal or face of note 
Interest to tirst payment 
Amount due May 10, 1871 . 
First payment to be deducted 
Balance due after first payment . 
Interest on balance to second payment 
Amount due May 22, 1372 . 
Second payment to be deducted . 
Balance due after second payment 
Interest to May 10, 1875 
Amount due May 10, 1875 . 
The sum of third and fourth payments 



$4000.00 

2 40.00 
4240.00 

300.00 
3940.00 

244.28 
4184.28 

250.00 
3"93~4.~2~8 

700.30 
4634.58 

245.00 



J/i8.=$4389.58. 

Note. — The third and foarth payments are less than the interest due ; 
hence, according to the rule, we do not deduct them, but find the Interest 
to the final date and then deduct both the payments. 



3 Principal, or face of note 
Interest* to second payment . 
Amount due Oct. 20, 1871 . 
Sum of first and second payments 
Balance due after second payment 
Interest from Oct. 20, 1871, to Jan. 14 
Amount due Jan. 14, 1872 . 
Third payment to be deducted 
Balance due after third payment . 
Interest from Jan. 14, 1872, to Sept. 1, 
Amount due Sept. 1, 1872 . 
Fourth payment to be deducted . 
Balance due Sept. 1, 1872 . 



1872 



1872 



$800.00 

77.33 

877.33 

85.00 

792.33 

11.09 

803.42 

15 00 

"788.42 

29.83 

81825 

10.00 

$808.25 
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i. Principal, or face of note 
Interest to Jan. 1, 1877 
AmouQt due Jan. 1, 1877 
Sum of payuieats .... 
Balance due Jan. 1, 1877 

&. Principal, or face of note. 

Int from Sept. 10, 1874, to May 18, 1876 

Amount due May 18, 1876 . 

Sum of first and second payments 

Balance due after second payment 

Int from May 18, 1876, to Jan. 1, 1879 . 

Amount due Jan. 1, 1879 

Sum of third and fourth payments. 

Balance due Jan. 1, 1879 

6. Principal, or face of note 

Int. from May 12, 1870, to June 20, 1872 

Amount due June 20, 1872 

Sum of 1st, 2d, 3d, and 4th payments . 

Balance due June 20, 1872 . 

Int. from June 20, 1872, to Jan. 1, 1874 

Amount due Jan. 1, 1874 . 

Sum of 5th and 6th payments 

Balance due Jan. 1, 1874 

Art. 493« MERCHANTS' RULE. 

!• Principal 

Int. from March 2 to Dec. 3 (276 da.) 
Amt. of principal, Dec. 3 

Amt. of 1st indorsement (263 da.) 
Amt. of 2d indorsement (174 da ) 
Amt. of 3d indorsement (116 da.) 
Amt. of 4th indorsement (63 da.) 
Amt. of indorsements . 

Balance due Dec. 3 . 



$7000.00 
2450.00 
9450.00 
1540.00 

$7910^00 

$5860.00 

494.84 

6354.84 

500.00 

5854.84 

766.82 

6621.66 

207.00 

$6414 66 

$3500.00 

_ 442 J^ 

~39T27l^ 

800.000 

3142^166 

288.556 

3430.722 

II O.OOO 

$3320T722 



$5480.00 

252.08 

5732.08 

208.766 
308.70 
509.666 
707.35 
1734.482 
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& Principal 

Int. fram Nov. 9, 1875, to Oct. 1, 1876 (327 
Amt of principal, Oct. 1, 1876 . 

Amt. of 1st indorsement (274 da.). 
Amt. of 2d indorsemcDt (232 da.) 
Amt of 3d indorsement (167 da.) 
Amt. of 4th indorsement (113 da.) 
Amt. of 5th indorsement (61 da ) 
Amt. of indorsements . 

Balance due Oct. 1, 1876 . 



$4774 25 
da.) 303.563 
$5077^813 

$526,639 
627.067 
464.612 
252 938 
252^965 
$21247221 

$2953.592 



Principal 

Int. for 1 year .... 
Amt. of principal, April 20, 1875 . 

Amt. of 1st indorsement (345 da.) 
Amt. of 2d indorsement (277 da.) 
Amt. of 3d indorsement (207 da.) 
Amt. of 4th indorsement (183 da.) 
Amt. of 5th indorsement (129 da.) 

Balance due April 20, 1875 



$1250 

62.50 
$1312.50 

$209,583 

51.924 

144.025 

153.812 

356.271 

$915,615 

$396,885 



TRUE DISCOUNT AND PRESENT WORTH. 

Art. 496. wKi ' iT EiT bxbhcises. 

2. Amount of $1=$1.34; $I206-f-1.34=$900. 
8. Amount of $1=$1.292; $6460-7-1.292=$5000; $6460- 
$5000=$1460. 

4. Amount of $1=$1. 2625; $2178^1.2625=$1725.14 + . 

5. Amount of $1=$1.033; $2500h-$1.033=$2420.13-|- ; 

$2500— $2420.13=$79.87. 

6. The present worth of $300=$275.23— ; $280— $275.23 

=$4.77+. 

7. Amount of $1=$1.12; $850-^-1. 12= $758.93—. 

S. Present worth of $200 is $188.68—; present worth of 
$400 for 2 jr. is $357.14 -f; their sum is $545.82. 
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9. Present worth of $600 is $576.92+; present worth of 
$800 is $754.72—; present worth of $1000 is $917.43+; 
their sum is $2249.07. 

BA.NK DISCOUJ^T AND BANKING. 
Art. 505. Gase I. 

2. Interest for 60 days at 6% is $2.75, and at 7% is I of 

$2.75=$3.20|. 
8. Interest for 90 days at 6% =^$14,475, and at 7% = 

$16.8875 ; $965— $16.8875=$948.1125. 
4. The interest of $876.50 for 6€ days at 6^ =$8,765; 

$876.50— $8.765=$867.735. 
6. True discount equals $690^$1.15=$600; $690— $600= 

$90 ; bank discount equals $690X.06x2i=$103.50 ; 

$103.50— $90=$13.50. 

Remark.— In discounting a note, banks In Pennsylvania, Delaware, 
Maryland, Missouri and the District of Columbia, reckon both the day of 
discoant and the day upon which the note becomes due. This, with the 
three days of grace, makes /our days more than the usual time. From 

til ■ 



this some have supposed, incorrectly however, that they reckoned /otcr 
days of grace. The reason lor reckoning both days i;:*, the note may i»e 
discounted in the morning of the day ot discountund not paid untiitiie 
afternoon of the day of payment, by which the person has the use of the 
money both of the days. 

6. The note is due July 16, hence it has 107 days to run, 

and the discount -$650.25 X.017t=$l 1.5961 25. 

7. The note is due Nov. 23, hence it has 78 days to run, and 

thediscount=$135.50X.013==$1.7615. 

8. The note is due March 16, 1877, and being dated Chi- 

cago, the day of discount is not reckoned, hence time 
to run is 143 days; amount of note=$750x 1.0455— 
$784.125 ; discount=$784.125x.023|=$18.6883125. 

Art. 506. Oase 11. 

2. The interest of $1 for 60 days is $0.01 ; the proceeds of 
$1 are $1— 0.01-$0.99 ; $1000H-.99=S1010.i0. 

8. The interest of $1 for 90 days is $0,015, the proceeds 
are $1 — $0,015 = $0.985 ; and $2000 -^ .985 = 
$2030.456. 
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4. Discount of $1 for 60 days is $0.01 ; hence the proceeds 

are $1— $0.01=$0.99 ; $5000^.99=$5050.505+. 

5. Discount of $1 for 60 days is $0.01; hence the face= 

$20-i-.01=$2000. 

6. Discount of $1=$0.06; proceeds = $1- $0.06 = $0.94; 

$685.20h-.94=$730. 

7. The interest of $1 for 90 days, or 3 months, is $0.0375, 

and the proceeds are $0.9625 ; hence the face was 
$1000^.9625=$1038.96. 

8. As the note was presented in Baltimore the day of dis- 

count is reckoned, and therefore the time is 34 days ; 
discount of $l=$.005f ; proceeds of $1=$.994^; 
$954.56X.994^-=$960. 

Art. 507. Case IH. 

2. Discount=r$2000— $1970=$30: $30-^-$2000=.015 ; .015 
^-.000^=90 days. 

8 Di8count=$4500— $4477.50=$22.50 ; $22,50-*- $4500= 
.005, which is the discount on $1 for 30 days. 

4. Discount=$6540— $6472.60=$67.40; $67.40+$6500= 
.0103^77 ; the interest on $1 for 1 day at 7% is i^ ot 
a mill, hence the time is 53 days -f . 

6. Discount=$8500— $8402.25=$97.75; $97.75-«-$8500= * 
.0115; the time was 69 days, but as the discount 
was at St. Louis the day of discount is reckoned in 
this time; the note was due July 18th, and deducting 
68 days from this date, we find May 11th, the day of 
discount. 

6* Amount of note at roaturity=$765 : discount=$765 — 
$759.982=$5.018 ; $o.018-^$765=.006t||; the inter- 
est on $1 for 1 day at 8% is $ of a mill ; hence the 
time is 30 — days. The time of maturity is Oct. 30, 
and 30 days before that is Sept. 30. 
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Art. 508. Case IV. 

2. $4040.40— $4000=$40.40 ; discount on $l=$40.40-4- 
$4040.40=.01_ ; the discount on $1 for 60 days at 
1% is } of a cent ; the rate= .01 -+-.00^=6%. 

8. Discount=$25.278 ; $25.278-^$2o00=.0101t*A ; tiine= 
52 days ; .0101iJ2^-5-.00iJ=7+ %. 

4. Time=97 days-fday of discount=98 days; discouut= 
|125.22|; $125.22f-T-$5T50=.021J; .021^-^.003% 
=8%. 



STOCK INVESTMENTS WITH INTEREST. 

Art. 509. 

2, .02x1 =.02 3. .03xl.03=:.0309 

.02xl.015=.0203 .03x1 =.03 

.02x1.03 =.0206 "0609 

.02 X 1.045=^0209 .0609^1.08i=5Hi% 

.0818=8/^% 
4. $37i X(l+ 1.015+ 1.03+ 1.045)= $153,375, amount 
o? dividends ; $137| X 15 = $2066.25 ; $153,375-5- 
$2066.25=7||f 
o. $4000xl.05|=$4230; $4230-t-1.05J=$400.0 Kentucky" 
6's, and $20 surplus ; interest on Illinois 6'8=$60x 
(1 + 1.015 + 1.03+ 1.045)=$245.40; interest on Ken- 
tucky 6's = $120x (1 + 1.03) = $243.60; $245.40 — 
$243.60=$1.80. 
0. Cost of stock=$83J^X 20= $1662.50; dividend =$30 
(1 + 1.02+1.04+1.06)= $123.60; rate = $123.60^- 
$1662.50=7|ff. 

COMPOUND INTEREST. 

Art. 510. 

Compound interest should, in practice, be worked with 
the table. We solve a few problems to show the method 
without the table. By the first solution we get the interest 
for each year, and add the principal ; by the second we get 
the amount by multiplying by 1 plus the rate %, Both 
methods may be used. 
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2. $568 
.06 




3. $90 

1.07 


34 08 
568 




96.30 
1.07 


602.08 
.06 




103.0410 
1.07 


36.1248 
602.08 




1025387 
1.07 


638.2048 
.06 




117.97164 
1.07 


38.292288 
638.20-48 




126.2297 
1.07 


676.497088 
568.00 


$135.0657, Am, 



$108,497, Am. 

I. Find the amount for 4yr., which is $438.71074, then 
find the interest of this for 8 mo., which is $17.5484; 
add this to the amount, subtract the given priucipaJ, 
and the compound interest will be $108,759. 

5. This is the same as 5 jr. at 3 per cent., and is thus 
solved, the comp. int. being $275,265. 

6« This is the same as 9 jr. at 2 per cent., and is thus 
solved, the comp. int. being $286.82. 

8. Amt.=$1.9990046x 780«$1559. 223588. 

9. Amt.=$2.9521638x300=^$885.64914. 

10. Amt.=$2.19112314x950r=$2081.566983; comp. int. =a 

$2081.566— $950=:$1131.566. 

11. The compound amount for 6 jr.==:$851.11146; $851.1146 

Xl.031=:$877.495+; comp. int.=$877.495— $600= 
$277,495; simple int.=r;^$600x.391=$234.60 ; differ- 
ence=$277.495— $234.60=«$42.895. 

DOMESTIC EXCHANGE. 
Art. »^34. Case I. 

3. $1.00-f%=$0.99i; $0.99ix4750=$4714.37i. 

4. Discount for 30 dajs=.005 ; $1 .00— $.005=$.995, plus 

ll%=$1.01 ; this multiplied bj 3500=$3535. 
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5. Discount for 18 day8==.003Xj=.0035 ; $1.00— $.0035 

= $.9965; .9965 — 01^ = .9815 ; $.9815X7500 = 
$7361.25. 

6. The discount on $1 for 60 da. at 6* is $0.01 ; $1— 

$.01=$.99; .99+.0125=1.0025; $1.0025X1500= 
$1508.75. 

7. 1.0125X$4500=$4556.25. 

Art. 525. Case XI. 

2. $1.00— $.005=$.995; $2587-*-.995=$2600. 

8. Int. on $1 for 45 da.=$0.0075, which subtracted from $1 

=$0.9925 ; .9925+.01^=1.00376 ; hence $602.25-*- 
1.00375=$600. 
4. $1.00~$00|=$.99i; $40.20-5..99}=$40.50 f . 

6. $5000x .02i=$125 ; $5000-$125=$4875 ; $1.00 + $ 01^ 

=$1.0H; $4S75-T-1.01i=$4814.8l + . 
«. $1500h-1.00J=$1498.127 + . 

7. Iut.for93day8=$.0155; $1—$.0155=$.9845; $1498.127 

X.9845=:$1474.906+. 

8. Exchange on Boston being at a premium of J%, $1 of 

the idraft is worth $1.00^ in Savannah ; hence the 
draft is worth $1498. 13 x 1.00^=$1500. 

Art. 526. Case III. 

2. Int. on $1 for 30 days at 7%, the rate in Georpia= 

$.0058^ ; $1— $.0058^=$.9941§ ; $3500 X .9941f= 

$3479.58^ ; $3532.08— $3479.58=$52.50 ; $52.50-J- 

$3500=11% premium. 
8. $5000 X.97^=$4875, proceeds to be remitted ; $4875— 

$4814.81 = $60.19 premium ; $60.19 -»- $4814.81 = 

li%4-. 
4. Int. on $1 for 3 mo.=$.015; cost of $1=$.985; $.985 

X750=$738.75 ; $738.75_$727.50=$11.25 ; $11.25 

H-$750=l*% discount. 

FOREIGN EXCHANGE. 

Art. 533. Page 808. 

2. $4.84X500X1. 10^=$2674.10. 
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7. $1000+$.93f and the quotient multiplied by 4, gives 
4266.66-1- reichsmarks. 

10. 8400x20.1/=$l688.40; 8400x 19.3/=$162l.2U; gain 

ofremitting=$67.20. Or, 20.1/— 19.3/=,8/^; .8/x 
8400=167.20. 

11. He settled the accouot the day the bill was due, heuce 

there was no interest oq it ; $2000*r-5.24^=$381.4d7 ; 
$381,497x1.01= $385.31197. 



ARBITRATION OF EXCIIxVNGE. 
Art. 585. Page 810. 

(8) (4) (6) 

x=:$1200 $£=2400 crowns $x=&000 marks 
$.40=1 florin 6 cr.=7 francs. 1.875 rm.=l guilder 
15 fl.=8 roubles 54 fr.=£2 1 g.=2.5 francs 
x=1600 roubles ^9=^^ 25.15 fr =£1 

a:=$636.0494- ^iZ^i'S?* 

Direct exchange= ^i— ^^.go 

2400X 27f»=$648 ; x=1288.83+ 

$648— $636.049=$1 1 .951— 

(6) (7) 

X S. F.=$5200 Phil. x=$1000 

$1 Phil.=$1.00i BalU $1 Cin.=$1.00i N. Y. 

$1 Balt.=$1.01^ S. F . $4.855=£1 

x=$5317.58i ml-f^^ 

Direct exchange= *i.vu^ ^^ mj ^ 

$5200X 1.02=$5304 , , o^ i ^^^ guildew 

$5317.58i-$5304=$13.58i 1.12 g.r=2 marks 

2=4332.456 marks 
Direct exchange= 
$1000-i-$.24=4166J marks 
4332.456—4166.666=165.79 marks. 

DUTIES AND CUSTOMS. 

Art. 546. Page 313. 

• 2. Breakage=50x.05=2^dozeQ} 50— 2^=47^; 48x$6 

=$288. 

3. 2800+101.56=2901.56 fr.=$560; 30% of $560=$168. 

4. 350x20=7000 lire; 7000+475=7475 lire; commission 
=2J%of 7475 lire=186.87ilire; 7475+186.87^=7661.876 
lire, cost; 7661.875 lire=$1478.74; duty=20% of $1479= 
$295.80. 
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5. Net weight=5 cwt. 1 qr. 3 lb.--21 lb.=5 cwt. 10 1b.; 

5 cwt. 10 lb.x25=:127 cwt. 26 lb.; duty=$lix 127 
=$158.75; 120x35=4200 gal.; 4200x5/=$210 ; 
duty ingold=«158.75 + $210=$368.75; duty in cur- 
rency =$368.75xl.lli=$41I. 15625. 

6. Commission = £756.75x.02J-=£18.9187J; £756.75+ 

£18.9187^= £775.6687^=13774.79—; ad valorem 
duty=36% of $3775=11321.25; specific duty=1350 
x50/=$675; whole duty in gold =$ 1 321. 25 -j- $6 75 
= $1988.25; cost in gold = $3774.79+$1996.25 = 
$5771.04. 

7. 2063|X 7id.=14704^d.: commission=2^% of 14704^^d. 

=367iff d.; 14704^5^ d.+367^|| d. = 15071|H d-= 
£62 16 s.— ; £62 16s. + 5 8. =£63 1 s. = $306.83 ; 
duty =35% of $3U7=$107.45. 

(8) ^ 

— - 75 Drums. 

Cwt. qr. lb. 
Gr. 421 3 3 Cwt. qr. lb. 

Tr. 14 3 23 Net 408 3 8®13/3 269 - 10 - 4 

455641b. discount 2J% 6-14-9 

262-15-7 

Liverpool, April, 1874. ^^ 2 J ^ _J -JLlj; 5 

McKbonBros., £269- 7-0 

Iht^,— 45,564 lb.@lil^=$683.46. or $1310.79 



Cost of invoice=$683.46+$1310.79=$1994.25. 

(9) 



F B No. 21, One Oaae Pallet Knives. 

24 doz. 3 in. Plain. No. 2/8 £3-4-0 

12 " 4 " " 2/8 It 12- 

4 " 5 " " 3/5 13- 8 

5- 9- 8 
Duty 08 Mantif. Sted, disc't, 2} % 2- t 

^ 5- 6-11 

$27@45% = $12.15 case 0- 2- 

5- 8-11 
Com. 2J^ 2- 9 

£5-11- 8 
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SECTION IX. 
RATIO AND PROPORTION. 

The teacher should be careful that the pupil obtains a clear 
conception of Ratio, and the principles given under it. Those 
preferring the French Method, so-called, may use it hy tak- 
ing the reciprocal of the results given. In The Philosophy 
of ArithmetiCf the subject of Ratio is fully discussed, and 
the reasons in favor of the ^' English Method " fully given. 

RATIO. 
Page 317. 

f 4 : 3 I , , , 



7- 



12. Ratio=24-^-8=3. 

13. Ant.=:8x9=72. 

U. Cons.=36-r-4=9. 



1. Ratio= 12—3=4. 

2. Ratio=24^4=6. 

8. Ratio=90^16=6|. 
4. Ratio==488-r-61=8. 

^. Ratio=$256-t-$856=3VT- 
6. Ratio=£144-4-£266=::^. 

16. Cons.=|f-|f=HxM=f=H. 

17. There can be no ratio, because the numbers are not of 

the same kind. 

18. Ratio=5x6-r-10xl4=:^j. 

SIMPLE PROPORTION. 

Be certain thiit the pupil has a clear idea of a proportion. 
Fix upon his mind that a proportion is an equation — an 
equality of ratios. To do this, require him at first to write 
a proportion, thus: 6-r-3-=8-7-4. After he has been drilled 
upon writing and solving a proportion in this form, the ordi- 
nary form may be used. 

The pupil should be required to illustrate the Principles 
of Proportion. Thus, take Prin. II. In the proportion 
6 / 3 : : 8 : 4, we see that the first extreme 6 equals the pro- 
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3x 8 
duct of 3 and 8 divided by 4 ; that is, 6= . In the same 

3x8 ^ 

waj' the other extreme 4=— — ; and the same should be 

6 

shown for the other principles. 

Page 319. 



5. 2d tenti=^-^^=63. 

6. 3d term=^^^=38. 

15 

7. 4thterm==^^^=U0lb. 

17 



« t . 8x18 ,, 

2. lstterm= — - — =16. 

YSx 21 

3. 4th term=: - — =84. 

lo 

4. 4thterm= --: — =46. 

16 

8. 1st term=|f X f -7-4=^. 

9. 4th term=^-:i^^= 17.68, Ans, 

.5 

APPLICATIONS OF SIMPLE PROPORTION. 

It will be seen that I make the unknown quantity which 
is to be found, the first term instead of the last term I have 
not made this change without what I deem a sufficient 
reason. The philosophy of it is briefly stated in the Arith- 
metic. In Trigonometry the advantage of this change is 
especially evident. Pupils often hesitate to know how to 
commence a proportion so as to get the unknown quantity 
in the fourth term. Let them commence the proportion 
with the unknown quantity, and there will be no difficulty. 

The rule generally given for the solution of problems in 
Simple Proportion is, **Make the term like the answer the 
third term, and if the answer is to be larger than the third 
term, take the larger of the two remaining terms for the sec- 
ond term,^^ etc. The objection to such a rule is, that it does 
not involve the idea of proportion, but is merely a working 
for the answer. A better rule, and no more absurd, is as fol- 
lows : "Write down the term like the answer; if the answer is 
to be larger than this, multiply by the larger of the two re- 
maining terms, and divide by the smaller, ^^ etc. My own 
view is that if the pupil cannot state a problem in proportion 
by comparing the terms, he had better aoVN^\\. Vj AuoX.'vi^w^^ 
and omit Proportion until he is prepate^ ^o^ Vv»- 
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Art. 565< 

2. a? : 250 : : 78 : 13 
250x78 



a:= 



13 



= 1500. 



4. X : $8250 : : 132 : 110 



X=^ 



110 

6. j; : 26 : : 36 : 16. 
26x36 



x^ 



16 



=68.50. 



8. a; : 1 : : 3360 : Si 

3360 ^^ , 
a7= -——=40, Ans. 
o4 

10. a? : 79 : : 675 : 395 

79x675 ,„, 
^=-395-=^^^- 

11. xiHii: 341b. :81b. Soz. 
or,x: f : : 34 lb. iS^lb. 

a5=i4|i=}X34xA 



Page 321. 

3. x: 28 : : $144 : $112 
28x144 

^^ — n2"=^^- 

6. a? : 6 : : 250 : 100 
6x250 



x= 



=$15. 



100 

7. a: : 75 : : 16200 : 9000 
75x16200 ,_ 

X = r = 1 OO. 

9000 

9. a; : 25 : : 468 : 36 
25x468 



X = 



36 



325. 



x=$18, Ana, 



In this problem the compound 
numbers must be reduced to tlie 
same unit value. We reduced the 8 
lb. 8 oz. to pounds. We could also 
reduce the 34 lb. to ounces, and the 
8 lb. Soz. to ounces, but that would 
have been longer than the other 
method. 



12. x: 19 : : 19 : 4 
A'= — - — =901. 

18. X : $40.50 : : 28.75 cwt. : 7.50 cwt. 
$40.50x28.75 ^.^^^^ 

"^ 7:50 =^^^^'^^- 

14. X : 10 mlD. 45 sec. : : 68 : 5 

X : lOfmio. : : 68 : 5 

10| X 68 



X = 



146imin.=2h. 26^min. 



15. In the three spring moDths there are 31+30-f31 

days. 

230x365 , 
X : $230 : : 365 : 92 ; a:= — £ =$912.50. 

28 X L2 

17* 2: : 28 : : 12 : 8 ; a:= — =42 men. 

o 



= 98 
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18. j: : 6 ft. 9 in. : : 41 ft. : 13 ft. 8 ia. 

XI 6|ft. : :4I ft. : 13| ft. 
x=^f X 41 X :j'V=20J, ^ns. 

19. X : $6.25 : : 16J : 13 J^; a:=$6.25x Ux ^^%1M. 

20. X : ^E. : : 15| : f 

a;=$^xVxf='>91.20, Ans. 
142:: 9: 6| ; j;=142x 9x^^=189^. 

8 X 168 
J? : 8 : : 168 : 96 ; j:= --;r:r- = 14. 



2:. X 



*}^ 



2i. 



96 

X : $437 : : 16 A. SOP. : 4A. 120 P. 
x;$437::2640P.:760P. 
$437X2640_^^^^3 



760 
$25xl6i= 



412.50 
$1105.50) Ans. 



SuG. — ^At the same rate per 
acre, we find 16A. SOP. will 
cost $151S ; at $25 less an acre 
it will cost $412.50 less, hence 
the cost is $151S minus $412.50, 
which is $1105.50. 



24. « : 9 da. : : 17 : 12 

x = — 2-=V<ia- 
To mow 1 will take i of V=V=6f» Ans. 



25. x: $1968 : $0.75 : $1.00 
a?=196«x.75 
= $14?6, Ans. 

27. a? : 10 : : $560 : $800; a?=^^^„-^- = 7 mo. 



SuG. — If 5 men refuse to 
labor, then 12 men labor, 
and we find it will take Y 
da. to do the whole of it; 
hence to do ^ of it, it will 
take i of y or 6f days. 

26. a; : 9 : : 6 : 8. 
^X« .« 

07=— r- =6|0Z. 



8 



$800 



28. X : $1.25 : : $6.25 : $1.12^; hence a7=$6.94J. 

29. Sol. — In one revolution of the larger the smaller gains 

28—20=8 cogs; also to gain 12 revolutions of the 
smaller is to gain 12x20=240 cogs; then it will re- 
quire as many revolutions as 240-r-8=30, Ana, 
By Proportion, x : I: : 240 : 8 ; hence a;=30, Ans. 

X : 2400 : : li lb. : 15 oz. SoL. — We first find how many men 
2400X'ii-t oo^/v can be kept on 15 oz. per day; then 

the reinforcement will be 3840 men 



hence, x = 



15 



-=3840 



hence, 3840- 2400 = 1440 ^i""^ 2400 men, or 1440 men. 
Sol. 2d.— X : 2400 : : 9 : 15 ; hence x=1440. 



32x15x8 ^^ 

2. ar= =20. 

16x12 
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COMPOUND PROPORTION. 

With pupils not very far advaoced, the problems in Com- 
pottud Proportion should be solved by Analysis. We will 
solve a few of the problems by both methods. 

Art. 567. Page 324. 

12x7x9 ,^ 
'• ^=-18^3-=^*- 

_ 12x5x9xl4_ 
*• ^-"7x18^0""""^- 

_ 26xl2x22x7__ 
*• ^""21x13x11 "" 

APPLICATIONS OF COMPOUND PROPORTION. 

Art. 569. Page 325. 

2, Analysis.— If 36 men earn $324, 1 man operation. 

will earn -X of $324, and 42 men will il v ll v<RR94— «/>67 

earn 42 tiSes ,V or « of $324. If fiXttX$824-*5G7 

42 men earn ^ of $324 in 18 days. 

in 1 day they will earn ^ of JJ of ^24, and in 27 days they 
will earn 27 times ^ of }J of $324, which is f JXtS of^$324, 
which by cancelling and multiplying we find equals $567. 

2. By Proportion. — Here the sum earned operation. 

is in proportion to the number of men / 42 : 36 ) 

and time they labor, henoe the re- x : $324 : : | 27 • 18 / 
quired sum is to $324 as 42 to 36 and $324 X 42 X 27* 

27 to 18, from which we have the x= — t— — =$567 

compound proportion as written in ooXlo 

the margin, etc. 

8. No. cows=58x If Xff=125 cows, An8. 

.g (35:29 
ar : oe : : ^25 .. 14 

58x35x25 ,„^ 
j;= — —- — — — =125 cows, Ans. 
29x14 

4. Int.=fMof|of^of $162=$405i. 

(800:600 
X : $162 : : ^ 8 : 6 
( 6i : 4J 

_ I62x800x8xl9x2 _ 
*"■ 600x6x9x3 "" ^' 
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5. No. men=12Xf4XiJ*X*=9 men,^n«. 

( 35:40 
a;:12:: ^144:140 
( 5:6 

12X35X144X5 q a 

40X140X6 

6. No. day8=45XJ|XH=27 days, Ans. 

a; . 40 . . 1 12 : 10 

^ ^45X18X12^ 27, ^n.. 
36X10 

7. No. of men = !1?XAXHX28 =42. 

r 360 : 120 

« : 28 : : ^ 9 : 15 

(10: 12 

120X15X12 ' 

8. Co8t = $1.25XVX^=$1.40|,^»M. 

10: 8 
i:U 



$1.25:: | J' 



^^1.25X10XU^1^Q^^^ 
8X11 — ^ ' 

9. Sua. — If 35 horses eat it in 36 days, they will eat 3 times 
as much in 36X3 = 108 days, and they will eat i of it 
in i of 108 days or 81 days, and the remainder in 27 
days. If 35 horses eat the remainder in 27 days, 35 
4-5, or, 40 horses, will eat it in if of 27 days, or 231 
days, which, added to 81 days, equals 104i days. 

10. Suo. — First find how long it will take 32 men to build 

40 rods, and then how long it will take 32 — 8, or 24 
men to build 75 — 40, or 35 rods, and take the sum of 
these times, and we will have 10-|-1U=2U, Ans. 

11. Cost =$8.10Xt^XJX?= $7.93, Ans. 

12. Ck)8t=$68XHXHXItXjXf =$182.85*, Ans. 

Suo. — Since it is worth } more, we take f of the value 
at the same rate. 
18. Cow8=$24XHXtJXj*X^#=240, Aus, 
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INSURANCE. 
Art. 578. Case I. 

4. |3000-f6l500-h^"50=$o2oO; $5250X.01i=$65.62}; $65.62}+ 

$1.25=$67.87}. 

5. From April 18, 1877, to Sept. 30, 1887, equals 6 mo. 12 da. ; 

hence we look in the table opposite 6 mo. under 50 cents, 
and find 35 cents to be the insurance on 1100. Multiplying 
$975 by .35 and removing the decimal point two places to 
the left, we have $3.4125 premium. 

6. $75000X.00|=$562.50; $25000X.01J=$281.25; amt. of pre- 

miums=:$562.50+$281. 25=1843.75 ; $75000+ $6250=$81250 ; 
$81250— $843.75=$80406.25, 

7. $10000+$15000 = $25000; $24000X.75 = $18750 ; premium= 

$18750X.00|=$140.62}; loss to insurers, $18750— $140.62}=* 
$18609.37} ; loss to owner=$6250+$140.62}=$6390.62}. 

8. $J80.00X.20=$36; $36X2=$72; $180.00X.30=$54 ; $72— $54= 

$18. 

Art. 579. Case n. 

2. $58.12}-!-.02}=$2325. 

8. $86.36}-»-.01f=$4935 ; since $4935 equals f of the value of the 

house, the whole value equals $6168.75. 
4.1 of $15880 = $12704 ; $1.00 — .02 = .98; $12704 -s- .98 =» 

$12963.265+. 

Art. 580. Case m. 

2. $55-5-$250(t=.02i. 

8. i of $89520=$74600 ; $2424.50-!-$74600=.03J. 

4. $79.25— $3.25=$76 ; $76-*-$5700=.01i. 

5. $2400+$12004-$350=$3950 ; $49.375-5-$3950=H % ; but since 

the rate for 3 years is twice the annual rate, the annual 
rate==} of 1}%=}%. 

Art. 581. Case IV. 

2. Premium =$5500 X. 0025X10 =$137.50; 90% of $137.50= 

$123.75. 

3. $2500-$500=$2000; .0030— .0026=. 0004 ; .0004X$2000=$.80. 

Art. 583. Case V. 

2. Whole ins. on hotel=$800+$2500=$3300 ; N. Am. loss on 
hotel=A of $2200=$533.33i ; whole loss=$533.33i+$500= 
$1033.33} ; Sun's loss on hotel=f J of $2200.00=$1666.66J. 
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SIMPLE PARTNERSHIP. Art. 590. 

*• i h h are as |^, |^, H, or as 20, 15, 12 ; hence if we di. 
vide into 20+16+12=47 equal parts, A's=|^ of 60 
=:25ff ; B'8=if of 60=19:^; C's^J^ of 60=15^^. 

&. C received | of $2400=$1200, which equals what A and 
B received, and this we divide in proportion to what 
they put in; hence A receives ^ of $1200=:$500, 
and B receives ^ of $1200=1700. 

6. Each had ^ of his stock remaining after loss by fire ; 

then find I of this remainder, and we have A's $2048, 
B's $2304, C's $1728. If we deduct the loss by fire 
we would have other results, but this I think is not 
required by the language of the problem. 

7. $5000 Wife received ^«^^ of $10400=$4000 

3500 Son received ^^^^ of 10400=$2800 

4500_ Daughter received t\% of $10400= $3600 

$13000" 
, Or, $10400=^ of $13000, hence each would receive | 

of the sum mentioned in the will. ^ of $5000= 

$4000 ; etc. 

8. $1650 Since their gain is in proportion to their stock 

1500 A's stock=^| of $9500=$3300 

1600^ B's stock=Jf^ of $9500=$3000 

$4750 C's stock=J^o of $9500=$3200 

9. $4200 A's gain=y«3^ of $2950=$ 1625 

1250 B's gain=y^Y of $2950=$1325 

$2950= A 's and B's gain. 

A's and B's gain=Jf^ of the gain, hence their stock is 
ff^ of the stock; the stock is $16800, and C's stock 
is $6000. 
10. $1500— $660=$840= A's and B's gain ; A receives ^f^ of 
$840, or $480 ; B receives r^ of $840, or $360 ; since 
A and B receive ^\ of the gain, they must own ^^ 
of the stock, which equals $1400, hence the whole 
stock is $2500, and C's land is worth $1100, or $1 10 
an acre. 
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COMPOUND PARTNERSHIP. 
Art. 592. Case L 

2. $500x9=4500 



6. 



800x8=6400 

1200x7 =8400 

19300 

3x 7=21 

4x 8=32 

2x13=26 

5x 5=25 

104 

9X10=90 
15 X 6=90 
10 X 9=90 
18 X 5=90 

$10000x12=120000 

7000 X 9« 63000 

3000 X 6= 18000 

'201000 

A's 



^ of $488.70=$113.94 
•j^of $488.70=$162.06 
^ of $488.70=$212.70 

^ of $62.40=$12.60 
^\of S62.40=$19.20 
^j^j of $62.40=$15.60 
X\ of $62.40=$15.00 

Sol. — Since they worked the same nnmbAr of 
days their wages will be the same, aad 6acb 
will receive J of $120, or $30. 



ii^'of $4020=$2400 
^y^ of $4020=$1260 
^ of $4020= $360 



B's 



J. 



$2500 X 9=$22500 $3000 X 9=$2.7000 
1700x15= 25500 3500x15= 52500 
$48000 $79500 

^^^o^X $3825=81440, A^s share of loss 
T^^X$3825=$2385, B's share of loss. 

A's B's 

60x3=180 80x3=240 

40x2= 80 60x2=120 

360 



$48000 

79500 

$127500 



260 



C's 
90x3=270 
72x2=144 
414 



YW^:fX$51.70=$13.00, A pays. 
^%\X$51.70=$18.00, B pays. « 

^*jX$51.70=$20.70, C pays. 
8. If A's original capital is represented by 5, the remainder 
will be 4, and if B's original capital was 7, the re- 
mainder will be 6. A's capital=5x 64-4x6=54; 
B's capital=7x 6+6x6=78; 54+78=132; -^ of 
$1430=$585 ; ^^ of $1430=$845. 
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9. Brown's gain for 1 mo.=J of $Y50=$125 
Black's " " •* =^ of $1200= 150 
White's " " " =^^ of $800= _80 

$355 
m of $19880=$T000 ; ^f of $I9880=$8400 
^<^of $19880=$4480. 

Art. 593. Case n. 

2. Since there is no excess or deficit of either partner's 
share, A receives | of $1500 or $1000, and B, ^ of 
$1500 or $500. Then A's capital is $4000+$lp00; or 
$5000, and B's capital is $2000+$500, or $2500. 

8. There is no excess or deficit. 

Int. on $150.0 to end of year, $60. Int. on $900, $18. 

$2400, Profits, —$78, Int.=netgain, $2322. 

A's account. B's account. 

I of $2322, or A's share ^ of $2322, or B's share 

of gain $1548 of gain $774 

A's capital+addition 6500 B's capital + addition 3400 

A's interest 60 B's interest 18 

Value of A's share $"8108" Value of B's share $4192 

4. $8108+$4192=$12300, entire capital. 

I of $12300=$8200; $8200— $8108=$92, A's deficit 

I of $12300=$4100 ; $4192— S4100=$92, B's excess. 

Int. on $92, A's deficit and B's excess, $5.52. 

Int. on $1500, A's withdrawal to end of year, is $45. 

Int. on $1200, B's withdrawal to end of year, is S24. 

$3000+$69=$3069, net profits. 

A's account. B's account. 

} of $3069, or A's J of $3069, B's 

gain $2046.00 gain $1023.00 

A's capital less B's capital less 

withdrawal 6608.00 withdrawal 2992.00 

Total $8654.00 Int. on B's excess 5.52 

Int on A's deficit Total $4020.52 

and withdrawal 50.52 Int. on B's with- 

Value of A's share $8603^8" dt^^^V _.^*^^ 

Value oi B'«i ftV«t«k ^^^^^-^"^ 
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5. I of $8603.48==$2i50.87, C's share; $8603.48— $2150.81 

=$6452.61, A's share. 
$8603.48+$3996.52=$12600, entire capital. 
J^of $J2600=$6300, A's; | of $12600=$4200, B's 

1^ of $12600=$2iqp, C's. 
$6452.61— $6300=$152.61, A's excess; Int. of $152.61 

is $9,156. 
J54200-.$3996.52=$203.48, B's deficit; Int. of $203.48 

is $12.208. , 
$2150.87— $2i00=$50.87, C's excess; Int. of $50.87 ia 

$3,052. 
Int. of $1800 is $108. A's; Int of $900 is $45, B's; Int. 

of $300 is $9, C's. 
Int. of $1500 is $45, A's ; Int of $1200 is $24, B's ; Int. 

of 8400 is $4, C's. 
$1084- $45+$9=$162 ; $45+$24+$4=$73. 
$162— $73=$89 ; $4200— $89=:$4111. 
^of $4111=$2055.50, A's; | of $41 11=$1370.333, B's; 

i-of $4111=$685.166, C's. 



A's acct. 


B's acct. 


C's acct. 


$6452.61 


$3996.52 


82150.87 


1800.00 


900.00 


300.00 


9.156 


45.00 


3.052 


108.00 


1370.333 


9.000 


2055.50 


6311.853 


685.166 


10425.266 


1200.00 


3148.088 


1500.00 


12.208 


400.00 


45.00 


24.00 


4.00 


1545.00 


1236.208 


404.00 


10425.266 


6311.853 


3148.088 


1545.000 


1236.208 


404.000 



8880.27- 5075.64 2744.09 

EQUATION OP PAYMENTS. 
Art. 599. Case I. 

2 $2000x3=$6000 3. $500x2 =$1000 

1500x4= 6000 600x5 = 3000 

2500 X6=« 15000 400x7^= 300.0 



6000 ;27000(4^ mo. 1500 )7000(4|mo. 
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4. $300x4=11200 
400x5= 2000 
700x6= 4200 



5. $4200x0=$0000 
2800X4=11200 
1400x6= 8400 





1000X8=8000 8400 )19600r2tmo. 




2400 )15400(6f^y mo. 2 mo. 10 da. or June 1 1. 




(6) (7) (8) 


- 


tiX 4=$2 $JX 4=$2 $ixO=$0 




iX 9= 3 Jx 6= IJ ix4= 1 




iXl2= 2 ixl2= 2 ix6= 1 




1 )7(7mo. hX 8= 1 ix8= 2 




1 )6^(6imo. 1 )4(4 mo. 




or May 1st 




Art. 600. Case n. 

4 




(2) 


Ist, 


due June 12; credit OOda. $360 x 60=$00000 


2d, 


" Sept. 20; " 100" 500x100=50000 


3d, 


" Sept. 18; " 98" 340 x 98= 33320 


4th, 


" Sept.30; " 110" 600x110= 66000 




1800 )149320(83da. 




Hence it is due 83 da. after June 12, oi* Sept. 3. 




(3) 


Ist, 


due Aug. 14 ; credit OOda. $600 x 00=$00000 


2d, 


" Sept. 16; " 33 " 600 X 33= J 9800 


3d, 


" Nov. 10; " 88" 600 x 88= 52800 


4tb, 


".Dec. 18; " 126*' 600x126= 75600 



2400 )1 48200(62 da. 

Hence it is due 62 da. after Aug. 14, or Oct. 15, and 
the amount should bear interest from that time. 



1st, due Oct. 16 ; 


credit 


OOda. 


$800 X 00=$00000 


2d, " Jan. 20 ; 


it 


96" 


500 X 96- 48000 


3d, " April 12 


, << 


178" 


350x178= 62300 


4th, " May 24 


. << 


220" 


450x220= 99000 


5th, " June 10 


. <( 


237" 


600x237=142200 



2700 )35 1500(130 da. 

Hence the average term of credit ia 1«^Q ^^.^\\Kt '^^viv*, 
16, or Feb. 23, 1863. 
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$600X4=:::$2400 

1200x3= 3600 



1800 600)6000(10 mo. 
2400 

600 



Art. 601. Case III. 

(2) 
Sol. — We find the sum of GOO 

and 1200 and subtract it from 

2400, and divide 6000 bj 600. 



(3) 



$800x4=$3200 
400x3= 1200 



1600—1200=400 
4400-T-400=ll mo. 



1200 



4400 



$400x3=$1200 
600x5= 3000 
800x6= 4800 

1800 9000 

1200x4= 4800 

' 600 )4200(? mo. 



Co) 

$240x20: 

560x30^ 

800 

$300x16: 
_35jO X 24: 

650 
800 

160 



:$4800 

16800 
21600 



$4800 
: 8400 

13200 
21600 



)8'400(56 da. 



AVERAGING ACCOUNTS. 
Art. 602. 

(2) 



Due. 


Time. 


IteniH. 


Products. 


Due. 


Time. Items. 


Products. 


Jan. 8 
March 5 
April 20 


00 

57 

103 


$600 
400 
550 


00000 
22800 
56650 


Jan. 27 
April 10 
May 16 


19 

93 

129 


$500 
400 
200 


9500 
37200 
25800 



1550 79450 
110 72500 

150 6950 



1100 72500 



6950-i-450 = 15 days. 



Hence tbe bill is due 15 days after Jan. 8, or Jan. 23d, 

1860. 
NoTB. — Since 1872 is a leap year, we reckon 29 days in February. 
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(«) 



Due. 


Time. 


Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


Aug. 1 
Aug. 18 
Sept. 20 
July 16 


16 
33 
66. 
00 


$375 
280 
700 
350 


6000 

9240 

46200 

00000 


July 20 
Aug. 10 
Aug. 31 
Sept. 12 


4 
25 
46 
58 


$300 
250 
^0 
600 


1200 

6250 

16100 

34800 






1705 
1500 


61440 
58350 






1500 


58350 



205 )3090(15 da. 
Hence the bill is due 15 days after July 16, or July 31. 



(*) 



Due. 


Time. 


Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


June 14 
Aug. 20 
Aug. 16 
Sept. 12 


00 
67 
63 
90 


$650 
550 
475 
350 


00000 
36850 
29925 
31500 


'July 5 
Sept. 28 
Oct. 12 
Dec. 4 


21 

106 . 
120 
173 


$500 
850 
450 
250 


10500 • 
37100 
54000 
43250 






2025 
1550 


98275 






1550 


144850 
98275 



475 46575-5-475 = 98 da. 46575 

Hence the bill is due 98 days before June 14th, which 
is March 8th. 









W 








Due. 


Time. 


Items. 


Products. 


Dae. 


Time. 


Items. 


Products. 


Mar. 19 
Apr. 8 
Apr. 20 
May 4 


00 
20 
32 
46 


$900 
800 
400 
200 


00000 

16000 

12800 

9200 


Mar. 24 
Apr. 25 
July 17 
Aug. 6 


5 

37 

120 

140 


$300 
800 

200 
600 


1500 
11100 
24000 
84000 



2300 
1400 

900 



38000 



1400 120600 
38000 



82600-^900 = 92 da. 82600 

Hence interest on the note should commence 92 davs 
before March 19th, or upon Dec. 18th. 
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SETTLEMENT OF ACCOUNTS. 
Art. 605. 

0) 



Due. 


Time. 


Items. 


Amounts.' 


Due. 


Time. 


Items. 


Amounts. 


April 16 
May 24 
July 12 


91 

53 

4 


$450 
850 
300 


$456,825 
353.091} 
300.200 


Mar. 12 
Apr. 18 
July 3 


126 
89 
13 


$200 
300 
400 


$204.20 
804.45 
400.866i 



1110.116J 
909.516§ 

$200,600, Ans. 
(2) 



909.516$ 



Due. 


Time. 


Items. 


Items plus 
or minus int 


Due. 


Time. 


Items. 


Items plus 
or minus int 


Mav 16 
June 20 
Aug. 24 
Sept. 12 


84 
49 
16 
35 


$650 
750 
375 
675 


$659.10 
756.125 
374.000 
571.6451 


May 28 
July 12 
July 20 
Aug. 4 


72 

27 

19 

4 


$500 
800 
200 
700 


$506,000 
803.600 
200.633^ 
700.466t 



2360.870i 
2210.700 



2210.700 



$150.1 70f, ^fM. 

Note. — The third and fourth items being due after the date of settle 
ment, should be dUcoutUed for the time ; hence we deduct the interest. 



ACCOUNT SALES. 
Art. 607, 

1. Net proceeds = $5025— $500.56 = $4524.44. The date of the com- 
mission and guaranty being given, we have only to average the 
account. 



Due. 


Time. 


Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


Oct; 25 

Nov. 30 

Nov. 18 
it it 


00 
36 
24 
24 


343 
10 

113 
35 


00 

360 

2712 

840 


Nov. 27 
" 11 
" 30 


33 
17 
36 


1400 

3000 

625 


46200 
51000 
22500 



501 3912 

115788-j-4524 = 26da. 

26 da. from Oct. 25 gives Nov. 20. 



5025 
501 



119700 
3912 



4524 115788 
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2. We first average the sales, 
using Sept. 1, the earliest 
date of the account, as 
a focal date; 114937.60-4- 
6437.60 = 21 days; hence 
Sept. 1+21 da. = Sept. 
22, is the date of commis- 
sion and guaranty. 



Due. 


Time. 


Items. 


Products. 


Sept. 3 
Oct. 12 
Sept. 18 
Sept. 30 


2 
41 
17 
29 


1300 
1060 
1687.60 
1400 


2600.00 
43050.00 
28687.50 
40600.00 



6437.50 114937.50 



We now average the entire account as in previous example. 



Due. 


Time. 


Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


Sept. 1 
Sept. 22 

Sept. 80 



21 
21 
29 


277.60 
135.93} 
23.62i 
40.00 




2864.68} 
496. 12 J 
1160.00 


Sept. 22 


21 


6437.60 


114187.60 



477.06i 4511.81i 

109675.68}-4-4960.43}= 22da.; 
Equated date = Sept. 23. 

3. We first average the sales 
to find the date of the 
commission and guaranty, 
which is 20 days from 
Feb. 20, or March 12. 
We then average the en- 
tire account as in previous 
examples, thus : 



5437.60 114187.60 
477.06^ 451 1.81 j 

Proceeds, 4960.43} 109675.68J 



Due. 


> 


Time. 


Items. 


Products. 


Mar. 


1 


9 


325 


2925 


n 


10 


18 


200 


3600 


Apr. 


9 


48 


105 


5040 


Mar. 


31 


39 


42 


1638 



672 13203 

13203-i-672 = 20 days-. 



Due. 


Time. 


Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


Feb. 20 
Mar. 12 

" 31 


00 
20 
20 
39 


45.00 
16.80 
2.86i 
10.00 


00.00 
336.00 

47.25 
390 


Mar. 1 

" 10 

Apr. 9 

Mar. 31 


9 
18 

48 
39 


325 

200 

105 

42 


2925 
3600 
5040 
1638 



74.16i 773.25 

12429.75-^597.8375 = 21 da. 
Equated date = March 13. 



672.00 13203 
74.16^ 773. 25 

697.83} 12429.76 



10 
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SECTION X. 

INVOLUTION AND EVOLUTION. 



Art. 614. MENTAL 



8. The square o^ the square of 2^ equals the 4th power of 2', or the 

12th power of 2. 

9. The square of a number is the product of that number into itself; 

hence if the number multiplied by the number equals the 
number multiplied by 8, the number must equal 8. 

10. Since i of the square of the number equals the number multiplied 

by 6, the square of the number equals the number multiplied 
by 12, and the number equals 12. 

11. Since i of the square of the number equals the number multiplied 

by 16, the square of the number equals the number multiplied 
by 20, and the number equals 20. 

12. Since } of the square of the fraction equals the fraction multiplied 

•by i, the square of the fraction equals the fraction multiplied 
by ^{, and the fraction equals |}. 

13. Since f of the cube of the nutnber equals the number multiplied 

by 12 and 9, the cube of the number equals | of the product of 
the number into 12 and 9, or the number multiplied by 12 and 
12, hence the number is 12. 



' Art. 


631. 


EVOLUTION BY 


FACTORING. 


(6) 




ce)" 




(7) 


2)13824 




2)46656 




2)592704 


2)6912 




2)23328 




2)296352 


♦2)3456 




♦2)11664 




♦2)148176 


2)1728 




.' 2)5832 




2)74088 


2)864 




2)2916 




2)37044 


*2.432 




♦2)1458 




♦2)18522 


2)216 




3)729 




3)9261 


2)108 




3)243 




3)3087 


*2)54 




♦3)81 




♦3)1029 


3)2T 




3)27 




7)343 


3)9 




3)9 




7)49 


*3 




♦3 




♦7 


a> 2x2x3= 


=24 


2x2x8x3= 


=36 


2x2x3x7=84 





NORMAL UNION, 


ARITHMET 


10. 147 


(8) 
2)20736 


2)1679616 


(10) 

2)248832 


(11) 
2)5489031744 


2)10368 


2)839808 


2)124416 


2,2744515872 


2)5184 


2)419904 


2)62208 


2)1372257936 


*2)2592 


*2)209962 


2)31104 


2)686128968 


2)1296 


2)104976 


*2)15552 


2)343064484 


2)648 


2)52488 


2)7776 


♦2)171532242 


2)324 


2)26244 


2)3888 


3)85766121 


*2;162 


♦2)13122 


2)1944 


3)28588707 


3)81 


3;6561 


^ 2)972 


3)9529569 


3)27 


3)2187 


*2)486 


3)3176523 


3)9 


3)729 


3)243 


3)1058841 


*3 
2x2x3= 


*3)243 
=12 3)81 


3)81 

3)27 


♦3)352947 
7)117649 




3)27 


3)9 


7)16807 




3)9 


*3 


7)2401 




*3 2x2x3= 
2x2x3x3=36 


12 7)343 
7)49 




• 




♦7 
2x3x7=42 



Art. 631. 

2« Since | of the square of the number equals 27, the square of the 
number equals 4 times \ of 27, or 36, and the number is 6. 

3. The square root of 64 is 8, and since 8 is twice the number, the 

number is ^ of 8, or 4. 

4. The square root of 100 is 10, which is J of the number, hence the 

number is 5 times i of 10, or 25. 

5. The square of twice a number equals 4 times the square of the 

number, therefore 4 times the square is 18 more than twice 
the square, twice the square equals 18, the square equals 9, and 
the number is 3. 

6. The square of half the number equals \ he square of the num 

ber, and 6 times the square of half thi number equals f , or { 
of the square, therefore twice the squar j is 8 more than J of the 
square, or ^ of the square equals 8, the square equals 16, and 
the number is 4. 
I. Since 15 is 3 more than | of the cube, 15—3, or 12, equals f of 
the cube and the cube equals 2 times I of 12, dr 8; hence the 
number is the cube root of 8, or 2. 
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8. The cube of f of the number equals ^^ of the cube of the nam- 

ber; f of the cube is 10 more than ^ of the cube; hence |$ of 
the cube equals 10, the cube equals 27, and the number is 3. 

9. Since the square of a number is the product of the number into 

itselC the square of a number divided by the number equals 
the number itself; hence 8 is the number. 

10. The square of a number divided by } of the number gives twice 

the number; hence 12 is twice the number and the number 
is 6. 

11. The cube of a number divided by the number gives the square of 

the number ; hence 86 is the square of the number, and the 
number is the square root of 36, or 6. 
i% The 4th power divided by the square gives the square; hence 49 
is the square of the number, and the number is the square root 
of 49, or 7. 

13. The square of a number divided by } of a number gives f of a 

number; hence 27 is | of the number, and the number is 18. 

14. Since the number divided by 6 gives double the square root of the 

number, the number equals 12 times the square root of the 
number; but the square root multiplied by itself equals the 
number; hence 12 is the square root, and the number is 144. 

13. The square of the number into half the number equals ^ of the 
cu))e of the number, which equals 32 ; hence the cube of the 
number equals 64, and the number is the cube root of 64, or 4. 

16. i of i, or ^ of the square of a number, multiplied by f of }, or } 
of the number, equals ^^ of the cube, which equals 4; hence 
tlie cube equals 216, and the number is the cube root of 213, 
or 6. 

SQUARE ROOT. 
Page 364. 

(24) (25) 

43 04.67-21(65.61 5.000000(2 2364 

6 36 2 4 



125 " 
1306 


704 
625 

7967 
7836 


1312] 


. 13121 
13121 



42 100 
84 



443 1600 
1329 



4466 27100 
26796 

304 
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(26 J (27) 

i.66-66-66-66-66+(.81649+t1^«.14-41-44-14-41(.37966+ 
64 3 9 



161 266 
161 

1626 10566 
9756 


67 
749 

7586 
75926 


541 
469 

7244 
6741 


16324 81066 
65296 


50314 
45516 


163289 1577066 
1469601 


479841 
455556 



107465 



24285 



APPLICATIONS OP SQUARE ROOT. 

Art. 636. 

2. 1440 acres ^ 1440 x 160 » 230400 sq. rods; and 

v^23~0400==*480, Am. 

3. The length=v^l28x 32 = 64 inches. 

4. 802=6400; 6400— 500=6900. 

5. 9480—71 = 9409; \/9409=97. 

6. The side=v^l60x 160=160 rods; four sides, or the 

distaDce around, equals 160x4=640; the cost is 640 
X $4=$2560. 

7. 168+132-200=100 ; 27175—100=27075 ; 27075-f-3- 

9025; ^^9025= 95. 

RIGHT-ANGLED TRIANGLES. 

Art. 641. 
2. v^ll52— 922 =v^476i\^69. 

8. v/4225— 625=v^3600=60, Ans. 

4. The distance=\/l0802+8f02=1350 rods. 

5. The distance they are apart at the end of one hour= 

^^32■4-42 =5 miles; and in 48 hours they are 48x5 
=240 miles apart. 



1 
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6. The height is 80 ft- he^nce distaaee=:v^822— 80- = 18. 

7. The hyp.=v/622 + 392=65 ft ; hence the lengths 52 + 

65=117 ft. 

8. Let the figure ia the margin repre- ^^ ^d 

sent the conditions of the prob-;^ 
lem ; then AB= -^13021^782= ^ 

' A Jt> 

104 ft.; BC=^^1302— 502=120 ; AC =120+ 104=- 
224 ft. 

SIMILAR FIGURES. 

Art. 643. 

2.^ Area of 2d : Area of 1st : : 30^ : 5^ ; hence, 

302 

5^ 
hence the first is 36 times as large as the second. 

8. Since the area is 4 times as great, the dimensions will 
be the \/ 4 or 2 times as great; hence the length is 
20 X 2=40 ; and width is 16 x 2=32. 

4. (Diam. of 2d)2 : 202 : : 78.54 : 314.16 
(Diam. of 2d)2 = 202 X Srii=202xi 

Ol4.iD 



Area of 2d=Areu of Istx -TT=Area of lstx36: 



Diam. of 2d.=v'400xi=^100=10, Ans. 
5. The area of the first is 80 x 60=4800 sq. rd.=30 acres; 
hence (Length of 2d)2 : 802 : : l^ . 39. 

(Length of 2d)2= 8O2 x^=802 x ^=802 x ^ 



Length of 2d = \/802 x |=80x |=53^ ; hence, also, 
width of 2d=60x 1=40 rods. 

6. The relation of the dimensions is the square root of 5 j^, that 

is, \/^^= J ; hence the length of rope= 17811. X J=s 
415ili., or 4ch. 15^11. 

7. The quantity : 45 gal. : : 22 : ip ; hence, 

4 

The quantit7=45x^T-=80 gal. 
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8. The qaaatities poured in are as 3^ to 1.5' ; hence the 

/ 3 \2 
8econd= (•— -js=s22=s4 times the first; hence if the 

second pours in 4 times as much in an hour, it will 
require \ of the time, or 1^ h., to fill the cistern. 

9. In the margin wjb have AB 

=:s/482-L20'2=52; 

AC=v/5224.392=65, Ans. 
Or, 4824.202=AB2, but 

AC=v/AB2 4-B"C^ or AC=* 

v^482 4-202 4.392 = 66. 



\ 


. / 


\ 




/J 


B 


\ 


A" 


X 



48 



CUBE ROOT. 



Page 871< 



(1*) 

1-124-864(104 
1«= 1 


(16) 

130-828-843(507 
5»= 125 


1«X 300=300 

10«X 300=30000 

I0x4x 30= 1200 

4t*= 16 

31216 . 


124864 
124864 


6«X 300=7500 

60«X 300=750000 

50X7X80= 10500 

7«= 49 

760549 


5323843 
5323843 



i«-ttM=«;^H=i. 



(17) 
389.017(7.3 
V= 343 

7«X 300=14700 

7x3x30= 630 

8«= 9 



15389 



46017 



46017 



(18) 



6»= 



259.694-072(6.38 
216 



6«x300= 10800 

6x3x30= 540 

3«= 9 

11349 



68»X 300=1 190700 

63X8X30= 16120 

8»== 64 

1206884 



43694 



34047 



9647072 



9^1<SfI^ 
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i3= 


(19) 

4.000000-000000(1.5874+ 
1 


12x300= 
1x6x30= 

62= 


300 3000 
150 
25 




475 2375 


162x300= 
16x8x30= 

82 = 


67500 

3600 

64 


626000 




71164 

7489200 

33180 

49 


569312 


1582x300- 
168x7x30= 

72= 


55688000 




7622429 


52657003 


15872x300=755570706 

1587x4x30- 190440 

42= 16 


3030997000 


755761156 


3023044624 






7952376 


1»=« 


(20) 

5.OOOOOOOOO-OOO(1.7O90+ 

1 


18x300= 
1 X 7 X 30= 

72= 


300 

210 

49 


4000 




559 


3913 


172x300= 


86700 


87000000 


1702x300= 

170x9x30= 

92= 


8670000 

4590 

81 






8674671 

376204300 

461430 

81 


78073039 


17092x300=1 

1709x9x30= 
92= 


8926961000 


} 


»6666811 


7889992299 






1036968701 



I 

I 
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(21) 



8. 



1»= 






6.000 000000000(1.8171 + 
1 


12x300- 
Ix8x30«: 

82 = 


300 5000 
240 
64 


i 


« 


604 


4832 


182x300=' 
18x1x30= 

12 = 


)7200 
540 

1 


168000 


\ 


97741 


97741 


1812x300= 

181x7x30=«: 

72^ 


9828300 

38010 

49 


70259000 




9866359 


69064513 




1194487000 


8«= 


( 
1= 


22) 

.666-666-66 
512 


6 +(.878+ 


82x300= 
8x7x30=== 

72=^ 


: 19200 

1680 

49 


154666 




20929 

2270700 

7830 

9 


146503 




872x300= 

87x3x30= 

32= 


8163666 
6835617 




2278539 




1328049 


Art. 


648, NEW METHOD. 


IST COL. 
2 

4 
63 




2d col. 1! 

12 . . t. d. 1 

-189 ": 

1389 0. D. 
9 

1587 . . t. d. 
691 


2-326-391(231 

1326 
tl67 


6 
691 


159391 






1593 


91 C. D. 


159391 
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8. 



4. 



6. 



IST COL. 
3 

6 
92 


2d col. 8 
27 . . t. d. 2 
--184 

2884 c. D. 
4 

3072 . . t d. 
6769 

313969 c. D. 

2d col. 

27 . . t. d. 1 

-376 


4-965 -783(327 

7 

7965 
5768 


4 

967 


2197783 
2197783 


1st COL. 

3 


11063-625(345 

27 / 


6 


14063 


94 


3076 c. D. 
16 

3468 . . t. d. 
5125 

351925 

2d col. 
108 . . t. d. 
•—925 


12304 


8 
1025 

1st col 
6 
12 


1759625 
1759625 

277-1 67-808(652 
216 

61167 


185 
10 


11725 CD. 
25 


58625 
2542808 


1952 


12675 . . t. d. 
3904 

1271404 0. D. 

2d col. ( 
192 . . t. d. ( 
-1225 

20425 0. D. 
25 

21675 . .t. d. 
23031 

2190531 c. D. 


2542808 


1st col. 
8 
16 

245 


533-839.779(85.9 
)12 

121839 
102125 


10 
2559 


19714779 
19714779 
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7. 1st col. 
1 

2 f 
. 35 
10 

459 
18 


2d col. 4.080-659192C1.698 
3 . . t. d. 1 

l'^^ 3080 
476 c. D. 2375 

25 705659 
675 . . t. d. 
-4131 


4778 


71631 c. D, 
81 


644679 


i 


60980192 




75843 . . t. d. 
38224 

7622524 o. d. 

ONS OF CUBE 
Art. 650. 


60980192 


APPLICATl 


ROOT. 


1. ^64000=40 ft. 





2. The ^405224=74 ; and 74 squared equals 5476. 

8. The cube root of 91125 is 45 : 45^=2025 is the area of 

one face, and the area of the six faces is 2025 x 6=s 

12150 sq. ft. 
4. 20.Jxl0fx6|=1476 cu. ft.; the cube root of 1476== 

11.4 ft., nearly. 
o. 231x200=46200; ^46200=35.9, nearly. 

«. 50x2150.42 cu. in =107521 cu. in.; ^10752T cu. in. =■ 

47.551 4- in. =3.962+ft. 
7. 231x31^x100 = 727650 cu. in. = 421.09375 cu. ft.; 

^421.09375 = 7.495 ft.; (7.495)2 = 66.175 sq: ft.; 
56.175X5X $.06=116.8525. 



SIMILAR VOLUMES. 
Art. 653. 
2. Theratio=15« : 33 = (^-^)8=58=125. 
8. Weight : 9 : : 4» : 3» 
Weight=-?^=21ilb. 
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4. Contents : 51.43 : : 6' ; 4^ 

/ 3 " 
Contents=51.43xK-]« = 173.57|bu. 

5. Diameter of 2d : 12 : : ^120": ^15" 
Diameter of 2d=12x^^^ 

= 12x ^8"=12x 2=24 ft. 
« Weight : 150 : : G^ : 5« 

Weight=150x ^=25H !*> 

7. Relation=885680»:7912««=:(-^-^j2") =n2«. nearly. 

8. Their contents are as 3^ to 4», hence we may represent 

their contents by 2t and 64, and the ball, whose con- 
tents equal both, will contain 274-64=91 cu. units. 
Hence we have 
(Diam.)« : S* : : 91 : 27 

Diam.= J^^?^ = ^9r=4.5, nearly. 

EXTRACTION OP HIGHER ROOTS. 

Art. 654. 

2. The square root of 625 is 25, and the square root of 25 
is 5. 

8* The square root of 729 is 27, and the cube root of 27 is 
3, or extract the cube root aDd then the square root. 

4. The square root of 20736 is 144, and the square root of 

144 is 12. 

5. The square root of 390625 is 625, and the square root 

of 625 is 25, and the square root of 25 is 5. 

(S« The cube root of 262144 is 64, and the cube root of 64 
is 4. 

7. The square root of 16777216 is 4096, the square root of 
4096 is 64, and the cube root of 64 is 4. 
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SECTION XI. 

ARITHMETICAL PROGRESSION. 
Art. 661. Case I. 

«• I2th==4+3x 11=37, ^ns. 

8. 22d=3+4x 21=87, Arts. 

4. 76th=80— |x75=30, Jn«. 

6. 60th=^+|x 49=25, ^ns. 

6. 25th=$105H-$5x24=$225, Ans, 

Art. 662. Case II. 
2. Ist term=:95— 5x17=10, -4n«. 
8. Iatterm=25;i5^— 1^^x24=13/, -4n«. 
4. lstterm^8a^--2^+d— 10, ^n«. 

Art. 663. Case m. 

2. Com. Diff.=(76— 4)-r-24=:3, Ans. 

8. Com. DiflF.=($225-$105)^24=$5, Ana. 

4. Com. Diff.=(46— 26)-f-I0=2, Ana. 

Art. 664. Case IV. 

2. No. of terms=(397--5)-f-7+l=57, Ans, 

8. No. of term8=($344— $212)-j-$12+l=12, Ana. 

4. No. of term8=(8.75— .75)-r-.10+l=31, A)is, 

Art. 665. Case V. 

2 

(26 -f- 53) x 8 
8. Last term=25-f 4 X 7=63; sum of term8=-^^ —- 

= 312, ^718. 

4. Last term=2+3x 74=224, then the 

6. The first term is 4 and common difference is 4, the last 

term=4-|-4x 99=400. 

4+400 
Sum=--^^5 — X 100=20200 7d.= Ural. U^^4. <k^ei. 



m. Sum = -~ =ss680. Ana, 
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. 7. The first term is U^j\ the com. diff. is 32^; the last 
term=16^^+32jx59=1913fj ; 

Sum=i^^^^tl^iix 60=57900 rt.=10mi.309^rd. 

2 

GEOMETRICAL PROGRESSION. 
Art. 670. Case I. 

2. I0th=3 X (2)9=1536, ^ns. 

3. 14th=64x(jy3=Ti7, ^ns. 

4. 12th=2187x(i)"=-gS:, ^'i«- 

©• 30th=lx(2)2»=5368709I2, Ans, 

0. 21st=lx (3)20=3486784401. 

7. The series coQsists of 5 terqis; hence 4th term=5000^ 

(2)*=:$80000. 

8. Lastcost=2x(2)*»=$10485.76. 

Art. 671. Case II. 

„ ^ 500x5-4 2500-4 ^^^ 

2. Sum= — - — ; = — -- =624. 

5 — 1 4 

243 

4. Last term=243x(i)* =—=3. 

243— 3xi 243—1 „^^ , 

Sura= — - — r-- = — ^ — =363, Ans. 
1— t t 

5. Lastterm=lx(3)"=lt714T. 

177147x3—1 531440 ^^,,^ «^ . 

Sum= ^— ^ = — - — =$2657.20, Ahm. 

3 — 1 ^ 

a. Last term=l x (2)2o== 1048576. 

1048576x2-1 ^^^^^, ., . 
Sura=: -— -=$20971.51, Arts, 

1. Last term=l X (3)"=4782969. 

4782969x3-1 ^^,^,, .„ 
Sum= — =$71744.53. 

The cost of 15 yd. at $1J is 15xli==$22.50. 
Hence, $71744.53— $22.50=$71722.03, Ans. 
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8. Last«:l X (2)3^=2147483648. 

o 2147483648x5—1 ^,^^,^,^„ ,, , 
Sum= — =$42949672.95, Ana. 



i '• 



INFINITE SERIES. 

Art. 673. 



2. Sam=r-^-r=f =1. 
8. Sum= ^=^^1=^. 

4- Sum=j-i-=i-i=J. 

5. This series may be regarded as 12, 6, 3, etc., or as 8, 4, 

2, etc., after the first 8 fb. fall to the floor. 

12 
Sum=-:i — j-=24, An8.\ or, by 2d method, 

1 2 

Q 

Sum=8 + —— =8+16=24, Ans, 

6. The series is 10, 1, ^^, etc.; hence we have 
Sum=^-^=10-r-T»y=lH rd. 



ANNUITIES AT SIMPLE INTEREST. 
Art. 681. Case I. 

2. Last term=400+ 24x6=544. 

400+544 
Sum of terms= X 7 = 3304. 

8. Last term=600+ 24x4= 696. 

600+696 . 
Sum of terms= ^ x 5=3240. 

4. Last term=580+29x 7=783. 

580+783 ^ ^, « 
Sum of terms= x8=54o2. 
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5. Last term=500+30x7=tl0. 

Sum of termscas x 8=4840. 



Art. 683. Case II. 

2. Last term= 400+ 20x5= 500. 

400-1-500 
Sum of terms= ^ x 6=2700 

Amount of $1 for 6yr. at 5% is $1.30, 
. $2t00-r-$1.30=$2076.92. 

8. Last term=800+48x 9=1232. 

800+1232 

Sum of term8= x 10=10160. 

Z 

Amount of $1 for 10 yr. at 6% is $1.60^ 

10160-7-1.60=6350, Ans. 

4, Last term=$750+ 60x11=1410. 

750+1410 ,^ ,^^,^ 
Sum of terms= x 12=129.60. 



Amt. of $1 for 12 yr. at 8% =$1.96. 

$12960-T-1.96=$6612.24+. 

5. Last term=80+ 1.60x3=84.80. 

80+84.80 
Sum of terms= — -^ x 4=329.60 

329.60-T-$1.08=$305.185, An8. 

NoTB. — In this problem the interest Is 2% ft quarter, since it Is 8% a 
fear. We regard a quarter as a unit of time, and proceed as before. 

ANNUITIES AT COMPOUND INTEREST. 

Art. 684. Case I. 

2. 250-f .05=5000. On page 299 we find the amount of 

$1 at compound interest to be $1.3400956, heuce the 

compound interest of $1=$0.3400956. 

Hence, $0.3400956 x5000=$1700.4t8. 
8. 360-7-.06=$6000; amount of $1=$1.5036303; 

Comp. Int.=-$0 5036303x6000=83021.1818, Ana. 
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1. 40-s-.08=500; amount of $1=== $4. 6609571. 

Comp. Iat.=$3.6609671 X 500=$1830.47855. 
©• 120-r.06=$2000; amt. of $1 for 12 yr.=$1.0121965. 

Comp. Int. = $1.0121965 x 2000 = $2024.393; 

$2024.393— $120=$1904.393. 

Note. — These deposits are regarded as an annuity, and since the principal 
producing the annuity must have been on interest 1 year before a payment 
l6 due, $2000 must be on interest 12 years, to equal the amount of the de- 
posits. We subtract $120, because no deposit is made on the day she is 
21 years old, but the account is then settled. 

Art. 685. Case II. 

2. $600-i-.06=$10000. 

Int.=$0.5938481 x 1 0000=$5938.481. 

5938.48-j-1.593848=$3725.88, Arts. 
8. 480^.08=$6000. 

Int.=$1.158925x 6000=6953.55. 

$6953.55-^$2.158925=$3220.84, Ans. 
4. The rate is 2% for 4 quarters; $120-f-.02=$6000. 

The compound interest of $1 for 4 periods at 2%, is 

$0.08243216. Then, $0.08243216 X 6000=$494.59296; 

and $494.59296-4-$!. 08243216=$456.927+. 
Hence, the present value of the rent by the second 

condition is $456.927 ; therefore the second method is 

more profitable by the difference between $456,927 

and $450, or $6,927. 
6. First, 1200-4-.06=$20000. 

Int.=$0.418519x 20000=$8370.38. 

Then, $8370.38-T-$1.418519=$5900.789. 

Hence, $6000-$5900.789=$99.211. 
11 
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PARTITIVE PROPORTION 

Art. 688. MHITTAIi EXEHCISES. 

2. If twice the less, +7 = 45, twice the less = 45 — 7, or 38, once the 
les8 = J of 38, or 19, and the greater = 19-f 7, or 26. 

3 Twice Joseph's money, +$5==$35, twice Joseph's = $35 — $5, or 
$30, ODce Joseph's = i of $30, or $15, and James's = $15 4- $5, 
or $20. 

4. Twice Susan's number, —5 peaches = 15 peaches; twice Susan's 
number = 15-f 5, or 20 peaches, once Susan's number = i of 
20, or 10, and Mary's number =10 — 5, or 5 peaches. 

Art. 688. 'WT2ZTTE2T EXT=!HCISES. 

2. Tioice the number of cows, +125=427; hence tioice 
the number of cows=427— 125=302, the number of 
cows=151| and number of sheep=276. 

iB« Tmce the less, +-i|=Txf J ^^nce twice the le8S=|^— 
^=^j^7, once the res8=y^|^, and the gTeB.teT=^^. 

4» Twice the cost of Charles's house, +$158= $8976 ; hence 
tioice the cost of Charles's house=$8976— $758= 
$8218; Charles's house cost $4109 and William's 
cost $4867. 

6. 3 times the third's share,+$1000+$1000+$500=$10000; 
3 times the third's share=$7500 ; the tliird received 
$2500, the second $3500, and the first $4000. 

Art. 689. meittaij exehcises. 

2. Six times George's number =36 apples, hence once George's num- 

ber = ^ of 36, or 6 apples, and James's number =5 times 6, or 
30 apples. 

3. I of the fallen part = 60 feet, hence J of the fallen part, or the 

part standing=J of 60 feet, or 10 feet, | of the fallen part = 5 
times 10 feet, or 50 feet. 

4. The second is twice the first, and the third 3 times 2 times, or 6 

times the first; hence the sum of the numbers = the first+2 
times the flrst+6 times the first — 9 times the first = 63, hence 
the first == J of 63, or 7, the second = 2 times 7, or 14, and the 
third ^ 3 times 14. or 42. 
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Art. 689« WRZTXBzr sxehcises. 

2. Bj the coQditions of the problem, 7 times the cost of the 

harness plas once the cost of the harness equals 8 times 
the cost of the harness, which equals $328 ; the cost 
of the harness=J- of $328=$41, and the cost of the 
horse=|287. 

3. 4 times the cargo+once the cargo=5 times the cargo, 

which equals $75800 ; hence the cargo is insured at 
$15160 and the vessel at $60640. 

4. C*s+2 C»s-h5 C's=8 C's=$11480 ; once what C earns= 

=$1435; A earned $1435x 2=$2870 ; B earned 
$1435x5=$7175. 
{^ f of the second plus % of the second equals ^^ of the sec~ 
ond, which equals $30784, from which we find the first 
is $11840, and the second, $18944. 

Art. 690. MSITTAZ^ SZERCISBS. 

% Since 5 times Jane's number = 6 times Mary's, Jane's number 
=f of Mary's, and subtracting Mary's number, we have J of 
Mary's, which equals 10 plums, hence Mary had 50 plums and 
Jane 60. 

5. Since J of their money equals $60, J of their money equals J of 

$60, or $30, and } of their money equals 3 times $30, or $90; 
since 4 times John's — 5 times William's, once John's== f of 
William's, wiiich. added to William's, equals J of William's, 
which equals $90, hence J of William's = $10, William's = 
$40, and John's = $50. 

4. Since 80 feet is i of the height of the tree, the height of the tree = 

5 times J of 80 feet, or 100 feet; 7 times the part below the first 
fork-^-once the part =-8 times the part, which equals 100 feet, 
hence the part below the first fork = i of 100 feet, or 12i feet, 
and the part above = 7 times 13 i feet, or 87i feet. 

Art. 690. WHi ' rrjha r exkhcises, 

5. Since 4 times the share of the first equals 5 times the 

share of the second, the share of the first equals -J of 
the share of the second ; hence f of the share of the sec- 
ond==$7560 ; \ of the share of the secoud=$840 ; 
hence the first has $4200 and the seeovid^^^^^ 
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4 

8. J of N's+I of N's= Y of ^% w^ich equals $8450 acres ; 
i of N's=650 acres, N»s=3900 acres, and M's=4560 
acres. 

4. f of the quantity of oats+4 of the quantity of oats=^ 

of the quantity of oats, which equals 234 bushels ; 
hence ^ of the quantity of oats=18 bu., and he there- 
fore shipped 144 bu. of corn, and 90 bu. of oats. 

5. The quantity of wheat=2 times the quantity of corn, + 

260 bushels ; hence 3 times the quantity of corn, + 
250 bushels=2500 bushels ; the quantity of corn=t50 
bu.; the quantity of wheat=1760 bu. 

Art. 691. MBXTTAI. EXBHCISES. 

2. If i of the first equals J of the second, | of the first equals } of the 

second, which subtracted from the second, equals | of the sec 
ond« which equals 5; hence the second equals 15 and the first 
equals 10. 

3. If x% of the price of the coat equals f of the price of the vest, the 

price of the coat = J^* of the price of the vest, which added to 
the price of the vest, equals y of the price of the vest, which 
equals $86; hence the vest cost $10, and the coat $26. 

4. If f of what one pours in equals ^ of what the other pours in, | 

of the first equals f of the second, which added to the second 
=y of the second, which equals 165 gallons; hence the first 
equals 49^ gallons, and the second equals 115^ gallons. 

Art. 691. 'WKITTSIT EXTTRCISES. 

2. ^ of lst=f of 2d ; | of lst=f of 2d; 1st raised V" <>f 

what the second raised ; hence -i^+|^=-i^ of sec- 
ond=3800; 1st raised 2000 bushels, second 1800. 

3. I of lst=f of 2d ; | of lst=f of 2d ; | of lst=| of 2d ; 

hence |+f, or -y- of second=510; the first had 270, 
the second 240 votes. 

4. ^^ of a ton=^^ of 2000 lb. = 80 lb.; f silver=|^ lead ; 

^ silver=^ lead; silver=ff lead; fH-|i=M of 
lead=80 lb.; silver=40y»^ lb.; lead=39i^^ lb. 

5. I of man's salary=f of wife's, +$200; | of man's=y\ 

of wife's, +$100; man's=f of wife's, +$300 ; f+| 
+$300=1 of wife's, +$300=$2100 ; wife's=$800; 
iii»n's=$1300. 
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Art. 692* msittatj ^xhroisss. 

2 If we divide 60 into 7+5, or 12 equal parts, ^^ of 60, or 35, will 
be the number of girls, and ^j of 60, or 25, the number of 
boys. 

3. If 24 is divided into 1+24-3, or 6 parts, the first will receive J 

of 24, or 4, the second f of 24, or 8, and the third f of 24, 
or 12. 

4. They should receive in the proportion of 3, 4, and 5, hence the 

first should receive ^^ of 1200, or 300, the second ^^ of 1200, 
or 400. and the third ^.^ of 1200, or 500. . 

). Since the numbers ^re to each other as | to f, or as ^^ to ^i^, or 
as 8 to 9, if we divide 68 into 8+9, or I7 equal i>tti'ts, the first 
number will be T^y of 68, or 32, and the second ^^ of 68, or 36. 

0. The parts are to each other as J to J, or as f J to J J, or as 24 to 25; 
hence if we divide } into 24+25, or 49 equal parts, |f of |, 01 
f, will be the first number, and }f of f ,or f ^, the second part. 

i . The parts are in the proportion of J and J, or of ^^ and f\, or of 5 
and 3 ; hence if we divide J into 8 equal parts, | of J, or 5^, 
will be the first part, and f of {, or ^3, the second part. 

Art. 692« WKi ' rru iT exhhcises. 
2. We divide 32149 into 6 + 7, or 13 equal parts; ^ of 
32149=14838; ^3^=17311. 

8. We divide $64800 into 12+15, or 27 equal parts; the 
first partner has ^ of $64800=$28800, and the second 
^f of $64800=$36000. 

4, Since the parts are as f to f , or as ^^ to |^, or as 9 to 
10, if we divide $26106 into 9 + 10, or 19 equal parts, 
the brother has^^ of $26106, or $12366, and the sis- 
ter If of $26106=$13740. 

6. Divide into 4+7 + 9=20 parts; /^ of 75280=15056; ^ 
of 75280=26348 ; ^^ of 75280=38876. 

6. The parts are as i to ^, or as -^j^ to^^, or as 6 to 5 ; hence 

we divide into 6+5, or 11 parts, and the quantity of 
zinc will be 3144 lb. and of copper, 2620 lb. 

7. 9+10+12=31 equal parts; the first raised ^\ of 15810 

=4590 bu.; the second |^ of 15810=5100 bu.; the 
third il of 15810=6120 bu. 

8. The parts are as f to |, or as 9 to 10 ; 9+ 10=l^\ ^ ^^ ^ 

$3800=$1800 ; |J of |3800=^^^^^. I 
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9. The parts are as |, J, and ^, or as 108, 175, aod 180 ; 168 
+ 175 + 180=523; ^|| of $263069=$84504 ; i|f of 
$263069=$88025 ; ||| of 8263069=$90540. 
10. f is to { as 20 to 21 ; 20+21=41 ; |^ of $4059=$1980 ; 
1^ of 4059=$2079; $1980=y»^ of 1st daughter's share, 
hence her share is Y of $198U=$2200; $2079=j.i 
of 2d daughter's share, hence her share is }| of $2079 
=$2268. 

CONJOINED PROPORTION. 

Art. 694* MEITTAL. FiXT-RCISES. 

2. If 2 sheep are worth 10 pigs, 1 sheep U worth .J of 10 pigs, or 5 

pigs,, and 12 sheep are worth 12 times 5 pigs, or 60 pigs; 
if 2 cows are worth 12 sheep or 60 pigs, 1 cow is worth J of 
60 pigs, or 30 pigs, and 3 cows are worth 8 times 30 pigs, or 90 
pigs. 

3. If 3 apples are worth 5 cents, 6 apples are worth 2 times 5 cents, 

or 10 cents ; if 4 oranges cost as much as 6 apples, or 10 cents, 
1 orange cost J of 10 cents, or 2^ cents, and for 25 cents you 
can buy as many oranges as 2^ is contained times in 25, or 10 
oranges. 

4. If 12 sheep are worth 3 cows, 1 cow is worth ^ of 12 sheep, or 4 

sheep, and 12 cows are worth 12 times 4 sheep, or 48 sheep: 
if 6 horses are woitli 12 cows or 48 sheep, 1 horse is worth 8 
sheep, and 24 horses are worth 24 times 8 sheep, or 192 sheep. 

5. If 3 hens cost $G, 1 hen cost | of $6, or $2, and 4 hens cost 4 times 

$2 or $8; if 4 hens or 2 turkeys cost $8, 1 turkey costs ^ of $8 
or $4, and 20 turkeys cost 20 times $4 or $80. 

6. A can do 2 times 5 times, or 10 times ,as much as C in 1 day. 

hence to do 20 times as much as C does in a day will take A 2 
days. 

Art. 694, vr^uTTSN exercises. 
(2; (8) 

10 girls - 7 boys 27^ - 4 lb. ginger 

7 bo3r8 - 5 men 10 lb. ginger - 3 lb. white pepper 

28 men - x 14 lb. w. pepper - 9 lb. cloves 
10 X 7 X 28 ^^ . , 2 lb. cloves - 5 lb. S. pepper 

» = - 7vf; =^^ S^^^ 20 lb. S. pepper - x 

'^ 20X2X14X10X27 ^. „ 

fljr= r z =$2.80. 

4x3x9xo 
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W 

$2.40 - 15 lb. Manila 

17 lb. Manila - 16 lb. Jamaica 

18 lb. Jamaica - 17 lb. Laguayra 
7 lb. Laguajra - 6 lb. Java 

11 lb. Java - 14 lb. Rio 
20 lb. Bio - X 

2.40X17X18X7X11X20 



x= 



(5) 
9 R. - 3 Penn. 
10 Penn. - 4 Norr. 
16 Norr. - 11 U. C. 
22 U. C. - aj 
9x10x16x22 



3X4XU 



240. 



15X16X17X6X14 

(«) 

$6.20 - 2 10 d. 

10 10 d. - 9 8 d. 

6 8d. -5 4d. 

3 4d. -2 2d. 

3 2d.-x 



(7) 

$1.98 - 6 lb. almond^} 
2 lb. almonds - 11 lb. currants 
7 lb. currants - 4 lb. raisins 
120 lb. raisins - 7 boxes raisiub 
6 boxes raisins - z 



X = 



6. 20X10X6X3X3 
2X9X5X2 



= $18.60 x = 



1 .98X2X7X120X 6 
6x11X4x7 



= $10.80 



(8) 
24 N. Y. - 14 Ch. 
28 Ch. - 45 Phila. 
15Phila. -12 Boston 
72 Boston - x 



(9) 

6 Jos. - 6 Jona. 

7 Jona. - 4 John 

8 John - 6 James 
18 James - x 



I! = 



2 4X28X15X7 2 
14X46X12 



= 96 



a; = 



6 X7X8X18 
5X4X6 



=501 



(10) 

$52 - 

37 J bar. E. R. H. O. - 

44 bar. Minn. Extra - 

11 bar. rye - 

200 lb. buckwheat 



10 bar. E. R. H. Ohio 
26 bar. Minn. Extra 
75 bar. rye 
900 lb. buckwheat 



- X 



x==- 



52X371X44X11X200 



10X26X75X900 



=$10.76J 



MEDIAL PROPORTION. 
Art. 697. Case I. 



(2) 

. 25x 50=1250 

34x 80=2720 

^X 110=4510 

100 



)8480(.84f 



(B) 

/ 
18 X 50= 900 

26 X 80=2080 

20x120=2400 

Jx 0= 

to 



>^'^'^VA'A 
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8x21=168 
12x22=264 
18x20=360 
28X 0=__0 

66 )f92(12 



30x20= 600 
40x25=1000 
30x28= 840 



(5) 

12x90% = 1080 

7x80%= 660 

10x75%= 750 

Jlx70%= 770 

40 



)3160C79% 



(6) 
$24.40 xl.25=$30.50 



100 )2440(24.40 



(2) 



Art. 698. 

Ans. 



Case n. 



m 



Ans^ 



12 




i 




6 




6 




i 




4 


4 




i 




2 


2 


i 




5 




5 



18 




i 




1 




1 




f 




1 


1 








2 


2 


i 




2 




2 



(16 

20-^18 

(22 



(54 
60-^63 

(76 



(4) 



Ani^, 



\ 




1 




1 




\ 




1 


1 


h 


\ 


2 


1 


3 



(50 

65-^75 

(82 



(5) 



An&, 



■h 


IV 


17 


10 


27 




A 




15 


15 


il 




15 




15 



(«) 



An^, 



(?) 



Ans, 



\ 


* 


8 


1 


9 




4 




2 


2 


iV 




3 




3 



10 



3 


\ 




40 




40 


5 




\ 




15 


15 


25 




^ 




5 


5 


50 


-h 




7 




7 



Note. — In. the 5th we reduce all the numbers to 4th8 and compare the 
numerators ; in the 6th we reduce to 12th8. In the 2d problem other results 
could be obtained by comparing the 1st with the 3d, and the 2d with thf 
4th. Many problems in Alligation will admit of several different results. 
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Art. 699. Case III. 
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48-f-12=4 
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Sol. — We find we must take 5 lb. at 6 
ct. as often as 41b. at 15 ct.; hence 
when we take 40 lb. at 6 ct., we must 
take 8 times 4 lb., or 32 lb., at 15 ct. 
For a similar reason we tak6 201b. a( 
14 ct. 

Sol. — Keduce to cents and compare. 
We must take 3 lb. at 150 cents as 
often as 7 lb. at 50 cents ; hence 
when we take 151b. at 150 cents, 
we must take 5 times 7, or 35 lb., 
at 50 cents. For a similar reason 
we take 42 lb. at 70 cents. 
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Art. 700. Case IV. 
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Sol. — ^The average price is 1 
cent. Reduce the numbers to 
4ths and then compare the nn> 
meraiors. We find 10 in all 
and wish 100 ; hence we take 
10 timea eVkXiVi 
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Sol. — The average is $1. We reduce to 6thsand compare, and we 
have columns (3) and (4) ; uniting these we have column (5), 
the sum of which is 11. Now if 100 was a multiple of 11 we 
would multiply column (5) by the number of times 11 which 
equals 100, but this we cannot do. We then see if we cannot 
combine columns (3) and (4) so as to make 100. Since 5 times 
6=30 and 14 times 5=70, and their sum is 100, we add 5 times 
the (3) and 14 times the (4) columns, which gives us column (8). 
We then take the sum of 10 times the (3) and 8 times the (4) 
and have column (11). We then take the sum of 15 times 
column (3) and 2 times column (4), and have column (14). 



INSURANCE. 

Art. 701. 

I. He lost i of the value, plus the premium; li% of i of the 
value equals 3i% of J of the value; hence $4150=1 
of the value+31% of i of the value=103i^ of i of 
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the value; then i of the value=:$4 150^1.031 =$4000; 
and the valuers 16000. 

2. $25.00X.17=84.25 ; $25.00X.25=$6.25; $25.00X.34= 

$8.50; $25.00X.42=$10.50; if the annual rate on the 
house is i%, according to Art. 694, it will be twice as 
much for 3 years, hence the premium=$2500x.01= 
$25 ; $4.25+$6.25+$8.50+$10.50+S25=$54.50. 

3. Whole ins. on mill=$1200-+-$1000=$2200; whole ius. 

on inachinery=$800-|-$500=$1300 ; JElna^s loss on 
mill=^of$80=$43.63|7|-; Lancaster's lo8Sonmill= 
fj of $80=$36.36T*y ; Etna's loss on machinery= f«^ 
of $150=$92.30i^; ^Etna's whole loss=: $43,633^+ 
$92.30}|=$135.94i^/j ; Lancaster's loss on machinery 
=^ of $150=$57.69y^j; Lancaster's whole loss=r 
$36.36y*T+$5T.69j3j=:$94.05^V 

LIFE .INSURANCE. 
Art. 709. Case I. 

2. Annual premium on $1000 = $113.70 ; $113.70x5 = 

$568.50. 
S. Annual premium on $1000 at 40 years, $68.45; on $1000 

at 45years=$T0.85 ; $70.85-$68.45=:$2.40; $2.40x 

10xI5=$360. 

4. Annual premium on $1000 at 35 years=$48.50 ; $48.50 

X 17.500 = $848.75; $848.75x20 = $16975 ; annual 
premium at 40 years=$1197.875; $1197.875x15= 
$17968.125 ; $17968.125— $16975=$993.125. 

Art. 710. Case II. 

2. Annual premium on $1000=$26.50 ; amount of premiums 
=$26.50 X 5 X 16=$2120 ; $5000— $2120=$2880. 

8. Annual premium = $562.40 ; since the last payment 
would be made at the beginning of the fifteenth year, 
and the endowment would not be paid till the end of 
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the year, the first term of the progression is the pay- 
ment plus the interest for one year, or $596.144 ; then 
last term=$596.1444-33.744xl4=$1068.56; final 

($596,144 + $1068.56) X 15 
value of premiums = = 

$12485.28 ; loss=$12485.28— $8000==$4485.28. 
4. Annual premium = $400.82 ; there have been 9 pre- 
miums paid, the last being on interest 3 months, 
hence 1st term = $400.82 + $6.0123 = $406.8323 ; 
common difrerence==:$24.0492 ; last term=$406.8323 
+ $24.0492 X 8 = $599.2259 ; final value equals 

($406.8323 + $599.2259) X 9 .,__ ^^.. 

11 * i — $4521.2619 ; gam = 

$7000—$462t.2619=$2472.7381. 
6. Annual premium=$525.80 ; there have been three pre- 
miums paid ; hence, as in previous example, 1st term 
= $544,203; common difference=$36.806 ; last term 
= $544.203+$36.806x2== $617,815; final value= 
($544.203+$617.815)x3^^^^^3^^^. ^^^^^, ^^^ 

z 

mium on life policy=$265.10; 1st term=$274.3785; 
com. diflf. = $18,557 ; last term = $311.4925 ; final 

($274.3785 + $311.4925)x3 ^^^ro qac^ 
value=^^ -^ — =$878.8065 ; gam 

on endowment = $11000 — $1 743.027 = $9256.973 ; 
profit of life policy over endowment=$1743.027-- 
$878.8065=$864.2205. 

BUILDING ASSOCIATIONS. 

Art. 719. Case I. 

si* The dues are $1 a month per share, hence in the first 
series the dues will be $8 a month, and in 8^ years, 
or 100 months, they will amount to $800 ; in the sec- 
ond series, the installments=$12x 12x 9=$1296 ; in 
the third series, $27x 12x 10J=$3402; $800+$1296 
+ $3402=$5498. 

Note. — The solution to problems \n Caseall. «iSi^\VL.,«j6 ^veu. la the 
Ont edition, will be found in Appendix. 
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8. Dues = $18 a month; fines = $18x 10% x2=$3.60; 
amount at end of 1st year=$18 x 12+$3.60=$219.60: 
amount for second year =(^$18+$20)x 12=:$456 ; 
whole amount=$219.G0 + $45G=$675.60. 

4t. $20x24=$480; the first installment of the third year 
has 12 fines, the second 11, etc., forming an arith- 
metical progression, of which the last installment 
plus 1 fine is the first term, and the amount of 1 fine 
the common difference; 1 fine=$20x 10%=$2 ; 1st 
term=|20+$2=$22 ; last term=$22+$2x 11=$44 ; 
amount of fines and installments at end of third year 

^ ($22+144) xl2 ^^g^^^^ $480-$396=|84. 
- i0 

Art. 7;SO. Case II. 

2. Amount of loan = $200x 15=$3000 ; monthly payment 
= ($1 + $1 + $.65) X 15 =»39.76; $39.75x12x9= 
$4293. 

8. Amount of loan =($200— $50) X 16 = $2400 ; monthly 
payment=($l + $l)x 16=$32 ; $32x 12x 8f=$3328. 

4. Amount of loan=$200x23=$4600 ; sum of dues for 

8^ years=$lx23xl2x8^=$2346; time of loan= 
8^ — 2=6^ years ; sum of interest and premium for 6^ 
. years = $1.67 X 23 X 12 x 6^= $2995.98 ; $2346 + 
$2995.98=$5341.98. 

5. Stated premium for 4th year=$35 ; premium=$35 + $15 

=$50; amount of loan=($200— $50)x20=$3000; 
balance due on house=$3500--$500 ; sum of dues for 
8i years=$l X 20 x 12x 8i=$2000 ; int. on $3000 for 
lmonth=$16;Int. for5iyears=$15xl2x5^=$960; 
»2000+$960=$2960. 

Art. 721. Case III. 

2. $200— $85=$115 ; int. on $115 for 1 month=$115x.005 

=$.57 J; monthly payment = ($1 + $.575) x 12 = 

108 x 109 

$18.90; int. onmonthlypayments= 18.90 X r f 

\. 

^$556,227 ; sum of paymeuta = ^l^.^^V^^^^"^^ 



\ 
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12041.20; cost of loan c= $2041.20 + $556,227 » 
$2597.427. 

3. Mouihly pa7uient= $2.65x10 = $26.50; interest on 

112 X 113 

monthly payments = 26.50 X ^ /= $838.46 ; 

4 

sum of payments=$26.50x 12x9i=$2968 ; cost of 
luan=$2968+$838.46=$3806.46. 

1 21 X 120 

4. Int. on Mr. A's rent=l2x /= $435.60 ; sum 

4 

ofpayment8=$l2xl20=$1440;costofhouse=$1200 

+$1440+$435.60=$3075.60; amount of Mr. B'sloan 

= ($200— $50)x8=$1200; monthly payment=$2x 

o ^,. . ui .n 121x120, 

8=$16 ; int. on monthly payment=16x — /= 

4 

$580.80; sum of monthly paymentsi=$16x 120= 
$1920; int. on tax=24x ^^-^^X.06=$79.20; $24 

X 10=$240 ; amount of tax=$240+$79.20=$319.20 ; 
cost of B»s= $1920+$580.80+$319.20=$2820i dif- 
ference=$3075.60— $2820=$255.60. 

Art. 722. Case IV. 

2. Sum of payments for 8 years=$96 ; interest=^186.90 

96 X 97 
— $96 = $90.90; equated time= f. ; $90.90 -r- 

24 

8. Dues on 1 share for 6 moDths=$6 ; value of share at 
cancellation=$l80.75— $6 = $174.75; sum of pay- 
ments=$96;interest=$174.75— $96=$78 75; equated 

time=^^^|^; rate=$78.75-^^^^=20.29+%. 
^4 ^4 

Art. TS3. Case V. 

2. $4600-r-$200=23 shares; monthly payments=$2.56x 
23 = $58.88; sum of payments = $58.88 x 114 = 
$6712.32; int. on monthly payments = 58.88 X 

lillLJ_/^$1929.792-, am\..ot^«.7m^\i\.'&^%^U*I.Ea 
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+$1929.T92=$8642.112 ; ioterest on loan= $8642.1 12 
— $4600=$4042.112;interestfo^lyea^=$4042.112-T- 
9i=$425.485J*V;^ate=426.485T9^-i-$4600=9.25— %. 

3. Am't of 1st loan=$2000; monthly payment=$2.60x 

10=$26; sum of payments=$26x 100=$2600 ; int. 

on monthly paymentss=26x ■: / = $656.50; 

4 

cost of loan=$2600+$656.50=$3256.50 ; interest on 
loan=$3256.50— $2000=$1256.50; int. for 1 year= 
$1256.50-5-8^ = $150.78 ; rate %=$150. 78-t-$2000= 
7.539%; amt. of 2d loan=($200— $60)xl0=$1400; 
monthly payment=$20; sumof payment8=$2000 ; in- 
terest on monthly pay ments= 20 X r — -/=$505 ; 

cost of loan=$2000+$505=$2505; interest on loan 
=$2505— $1400=$1105; int. for 1 yuar=8ll05-5- 
8i=$132.60; rate %=$132.60-h$1400=9.47 + %. 

SECTION XIII. 
MENSURATION. 

THE TRIANGLE. 

Art. 743. 

26 X 18 

1. Area=— ^ =25x 9=225 sq. rd.=l A.65P. 

2. Area=l^=^^J^=2137iP.= 13A. 57| P. 

965 X 576 

8, Area= Q— ^«=277920 P. = 1T37 A. 

2 

4. 20 

30 45—20=25 

40 45—30=15 Prod.=45x 25x15x5=84375. ' 
2J90 45—40= 5 ^^843^=290.47 sq. ch. 
45 



Dividing by 10 to reduce sq. ch. to acres we have 
29.047 A., which reduced to Bq.rd.=^^ k.*^^ . 
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THE QUADRILATERAL. 

Art. 747. 

1. 20 X 18=360 sq. ft. = 40 sq. yd. 

2. 192x65=12480 sq. ch.=1248 A. 

3. Area of 1st is 245x42=10290 sq. rd.=64A. 50 P. 
Area of 2d is 85 X 18=1530 sq. ch.=153A. 

The diflfei'eace is 153 A. — 64 A. 50 P.=88 A. 110 P. 

THE TRAPEZOID. 

Art. 748. 

120+96 
!• Area= — x 48=5184 sq. m.=36 sq. ft. 

The shorter method is to reduce all to feet aad then 
multiply. 

£• -^-^±i?lx 86=21027 sq. in.=146 sq. ft. 3 sq. in. 
2 

8- ^1^X12=15 sq.ft. 
2x12 ^ 

4. -^^tAx 65=5525 P. = 34A. 85 P. 

THE TRAPEZIUM. 

Art. 749. 

t A r 1 . • 1 30x145 _,.. 

!• Area of 1 triangle= =2175 sq, in. 

2 

40 X 145 
Area of other triangle= =2900 sq. in. 

Trapezoid=2175+2900=5075 sq. in. =35 sq. ft. 35 

sq. in. 
2. The sides of one triangle are 20, 30, and 40, hence its 

area as found in Prob. 4, Art. 743, is 29 A. 8 P.— 
The sides of the other triangle are 25, 35, and 40, and 

its area by the Note under Art. 743 is 43 A. 48 P.+ 

The sum of these two areas is 72 A. 56 P. 

THE CIRCLE. 

Art. 752. 
J« Circumference=25x 3.1416=78.54. in. 



/ 
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2. Di8taijce=16 X 3.1416=50.2666 rd. 
8. Di8tance=3.1416x 46=141.372. 

Art. 758. 

1. 'Diameter=.3183x 40= 12.732 ft. 

2. Diameter=.3183x 78.54=24.999282 ft.; or, divide 78.54 

by 3.1416, and we have 25 ft. 

Art. 754. 

1. Area=78.54xi of 25=490.875. 

2. The area=3.1416x 182 = 1017. 8784. 

3. The diameter=180x. 3183=57.294; the area=ix 180 

X 57.294=2578.23. 

Art. 755. 

1. Side=14x. 707106=9.899484 in. 

2. Side=.225079x 200=45.0168 in. 

THE ELLIPSE. 

Art. 750. 

1. The area=8xl0x 3.1416=251.328 sq. in. 

2. Area=3 x2^X 3.1416=23.562 sq. ft. 

MENSURATION OF VOLUMES. 

THE PKISM. 

Art. 701. 

1. Convex surface=(6+7+8)x 50=1050 sq. in. 

2. The convex surface by the Ist problem is 1050 sq. in. 

We find the area of each base by the Note under Art. 
743 to be 20.33 ; hence the two bases=40.66, and the 
whole surface=40.66+ 1050= 1090.66. 

Art. 709. 

1. Content8=32x 30=270 cu. ft. 

2. We find the base by Note under Art. 743 to be 

110.851 sq. in. and multiplying by 20, the altitude, 

we have 2217.02 cu. in. 
12 
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THE PYRAMID. 

Art. 765, 

1. Perimeter=3 x 4= 12 ft.; convex sarface=^X 12=* 

162 sq. ft 

2. Perimeter=5x5=26 ft.; 25x30=750 sq. ft. 

Art. 706« 

K Area of ba8e=8x8=64 sq. ft.; 64x23=1472 cu. ft. 
2. We find the area of the base by Note under Art. 743, to 
be 27.712 ; this multiplfed by 23=637 376. 

THE CYLINDER. 

Art. 709. 

1. Convex surface=3.1416x 6x12=226.1952 sq. ft. 

2. Convex surface=3. 141 6x15x40= 1884. 96 sq. ft. 

Art. 770. 

1. The area of the base = 3.1416 x 16=50.2656 ; and 

50.2666 X 60=3015.936 cu. ft. 

2. Area of eDd=3.1416x (3^)2=34.90666 + ; 34.90666 X 

12=418.87992+ cu. ft. 

THE CONE. 

Art. 778. 

1. Convex surface= 64x20=1280 sq. in. 

2. Convex surface=3.1416x 6.5x4.125=84.23415 sq. ft. 

= 9.35935 sq. yd. 

Art. 774. 

1. Contents=3.1416 X 16 X 6=301.5936 cu. in. 

2. Contents=. 07958 X 202 + 2=63:664 cu ft. 

FRUSTUMS. 

Art. 777. 

]• Perimeter of lower base is 48 ft., of upper base 32; 

(48+ 32) X 12= 960 sq. ft. 
2. Perimeter of lower base=3.1416x 12; per. of upper 

base=3.1416x8;3.U16x(12+8)xl0=628.32sq.ft 
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Art- 778. 

2« The lower base is 36x3.1416; the apper base is 9x 
3.1416 ; the square root of their product equals 

v^36x9x (3.1416)2=6x3 X 3.1416=18 X 3.1416; 
hence the sum of all is (36+ 9 + 18) x 3.1416 =» 
197.9208 ; this multiplied by -J of 80=5277.888 cu. ft. 

THE SPHERE. 

Art. 781. 

!• Surface=122x 4x3.1416=1809.6616. 

2. Surface=482x 4x3.1416 = 28952.9856; or, since the 
diameter of the circle in this problem is 4 times the 
diameter in the previous problem, the area is 4 ^ or 16 
times as much. 

Art. 782. 

1. Contents=63xix3.1416=36x 3.1416= 113.0976CU. in* 

2. Surface=40002 x 4 x 3.1416= 201062400 sq. miles; 

8000«xiX 3.1416=268083200000 solid miles. 

Art. 783. 

1. Side=212x3=147; v/l47"=12.124in. 

Note.— For Gauging and Review of Mensuration, see page 280. 

THE METRIC SYSTEM. 

REDUCTION TO THE COMMON SYSTEM. 

MEASURES OF VALUE. 

1. 19.3/x25=$4.825. 

2. 19.3/X47.50=$9.1675. 

8. $15.50-5-$. 193=80.31 fr.+ 

4. $37.75-y-$.193=l 95.595 fr.+ 

MEASURES OF WEIGHT. 

5. 15.432 gr.x 12= 185.184 gr. 

6. 15.432 ^r.x 480.5 = 7415.076 gr.=l lb. 3 oz. 8 pwt 

23^^^ gr. Troj. 

7. 15.432 gr.x 976.25= 15065.49 gr.= 2 lb. 2 oz. 190.49 

gr. Av. 
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8. 480gr.-f-15.432=3L104+G, 

9, 12 x5760-r- 15.432=4479.004+0. 

10. 12 X 7000^15.432=5443.234 G. 

MEASURES OF LENGTH. 

11. 39.37x24.5^12=80.38 ft. 

12. 89.37 xl36.54-r-36=±= 149.3216 yd. 

13. 1 20 x36-r-39.37= 109.729 M. 

14. 2 mi. 120 rd.= 150480 in.; 150480-^-39.37 = 3822.199 M. 

15. 39.37x4000=157480 in.=2 mi. 155 rd. 5 ft. 10 in. 

16. 3mi. 2T2rd.=243936in.; 243936-^39.37 = 6195.9867. 

MEASUKES OF SUKFACE. 

17. 360-7-119.6=3.01 A. 

18. 142.5X 119.6=17043 sq. yd. 

19. 0247x505.6=12 A. 78.1312 P. 

20. 30^.0247=1214.574 A. 

21. 5 A. 104P.=5.65A.: 5.65-^.0247=228.744 A. 

MEASURES OF VOLUME. 

22. 35.3166 X 46=1624.5636 cu. ft. 

28. 35.3166x214.78=7585.299348 cu. ft. 

24. 128-t-35.3166=3.624S. 

25. 16 cu. yd. 8 cu. ft.=440 cu. ft. ; 440-7-35.3166=12.458 S. 

MEASURES OF CAPACITY. 

26. 2.1135x36.08-i-8=9 gal. 2.12754 qt. 

27. 2.1135x45.05-^8=11 gal. 3 qt. 1.213175 pt. 

28. 24 gal.=192 pt. ; 192-r-2.1135=90.844L. 

29. 36gal. 2qt.=292pt.; 292-i-2.1 135= 138.159 L. 

30. 6bu 2pk.=416pt. ; 416^1.816=229.07 L. 

31. 65.25x1.816^-64=1 bu. 3 pk. 3.247 qt. 

MISCELLANEOUS PROBLEMS. 

1. 1000^2.5=400. 

2. $4.75xll..5=$54.625. 

8. $.18fx87.5=$16.40625. 

4. $.18|x56.25=$10.546875. 

6. 2.2046x1000x561^=124559.9 lb. 
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€• $4.50x2600=$11250; 2600 ares== 25 hectares; $525x 
25=$13125; $13125— $11250=$1875. 

7. Cost of 1 stere = $22.50-r-15=$1.50; $1.50x24.5=^ 

$36.75. 

8, $100-4-$.21f=459.77+ kilos. 
9- 68.325-t-15=4.555. 

10- 70-r-f=112. 

11. 8.25x231=195.9375 fr. 

12. 3 kilares 7 hectares 6 declares = 37.006 hectares ; 

$275.25x 37.006=$10185.90. 
18, 100-^1=160 kilometers. 
14. $37.25 Xl2i=$476.80. 
16. 3000h-|=4800 kilometers. 
16. $2.65x25.25=$66.9125. 
!?• The distance according to Ex. 13, is 160 kilometers; 160 

—8=20 hours. 

18. 18+18=36 kilometers an hour; 432-7-36=12 hours. 

19. 3.5x. 75x. 8=2.1 cu. meters; $12^2.1=$5.71+. 

20. Cost=40fr.x 7000=280000 fr.=$54040; 7000 grams= 

7000 X 15.432-7-24=4501 pwt. ; $15x4501=$G7515 ; 
$67515— $54040=$13475. 

PROBLEMS OK IMPORTS. 

1. 18 francs=19.3/x 18 = $3,474; cost of 1 meter = 

$3.4744.$.25 = $3,724; gain on 1 meter =$5.25— 
$3,724 = $1,526 ; entire gain = $1,526 X 428.5 = 
$653,891. 

2. 10.25 fr.=$1.97825 ; cost in France=$l. 97825x325.75 

=$644.4149375; selling price=$644.4149375 + $6.25 

+ $150=$800.6659475 ; pricepergram= $800.6659475 

-7-325.75=$2.4579+. 
8. 45.25 fr.=$8.73325 ; cost per liter=$8.733254 $1-25= 

$9 98325; $12.50— $9.98325=$2.51675 ; $2.51675 X 

125.75=$316.4813125. 
*• 7.55 fr.=$1.45715; $1.45715+$.15=$1.60715 ; $1.65- 

$1.60715=$.04285 ; $.04285 X 625.5= |2^.^<^%<^\^. 



18.2 . A KEY TO THE 

6. 16.25 x200===3260fr. =$627.25; 200 meters=218|| jd-i 
$4.62| — $.12^ = $4.50 ; $4.50 X 218|| == $984.25 ; 
$984.25— $62T. 25=$357. 

6. 12.25 X 480=5880 fr.=$1134.84; 480 gram8= 15.432 oz. 

Troy; $102.75-$5.25=$97.50; $97.50x16.432 = 
$1504.62; $15C4.62— $1134.84=$369.78. 

7. Cost in Havre=(3.2^ fr. + .2^ fr.) x 180 = 630. fr. = 

$121.59 ; 180 liters=47.55375 gal. ; $6.75 — $2.25 = 
$4.50; $4.50 x47.55375=$213 991875; $213.991875 
-.$121.59=$92.401875. 



PART III. 





58. 


M 

10. 


fSWERS. 


8. 


141; 




Art. 




12603189. 


211; 215; 


8. 


688. 


11. 




19916178. 




216j 


,241; 334; 


4. 


999. 


12. 




3829168. 




700. 




6. 


749. 


18. 




8402681. 


9. 




36 robins. 


6. 


959. 


14. 




5782418. 


10. 




60 cents. 


8. 


$9.97. 


15. 




87335176. 


11. 




43 cents. 


9. 


$65.48. 


16. 




1010081. 


13. 


63; 


63 ; 73 ; 


10. 


$97.78. 


17. 




537722. 




112 


;115;121. 


U. 


$777.78. 


18. 




1252582. 


14. 


75; 


66; 122; 


12. 


$86.98. 


19. 




. 10006600. 




176 


; 131; 165; 


13. 


$77.89. 


20. 




2860191. 




168 


; 378. 


14. 


8965898. 


21. 




683112. 


19. 




$54. 


15. 
16. 


$59.77. 
7787. 


22. 
28. 




164161. 
2123220. 




Pag 


e27. 


17. 


5768. 


24. 




2165848. 




■WRITTEN. 


18. 


3677. 


25. 




1953114. 


2. 




$26303. 


19. 


$7889. 


26. 




13885986. 


8. 




$1781. 


20. 


$3.97. 


27. 




1477743. 


4. 


( 

4 


268 pupils. 


21. 


198686. 




■■^ 




5. 




$14165 


22. 


$4.98. 




Page :5ti. 


6. 




$4116. 


23. 


39980. 




MSITTAL. 


7. 




$32794. 


Art. 


59. 


8. 




$35. 
27 cents. 


8. 
9. 




$11.95. 
$19617. 


2. 


21517. 


4. 




26 inches. 


10. 




$1459. 


8. 


18762. 


5. 


24; 


25; 28; 33; 


11. 




$4.31 


4. 


■ 14954. 




44 


; 49; 54; 64. 


12. 




$4400. 


5. 


64101. 


6. 


32; 


35; 42; 54; 


13. 




$735.85. 


6. 


19040. 




52 


; 52; 71. 


14. 




$68.75 


7. 


193863. 


7. 


111 


: 115; 123; 


15. 




25050 bu. 


8. 


460446. 




1.30; 140; 147; 


16. 




$266620. 


9. 


2587853. 




163. 


17. 




^4I(\^,^<\, 



(183) 
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18. $5587.25. 

19. $73,659.30. 

20. $24,055. 
31. $3232.25. 

22. $9,950,760.99. 

23. $6,275,201,174. 



Art. 61. 



2. 

a. 

4. 
5. 
6. 



2. 
S. 
4. 
5. 

6. 

1. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 



874358. 

713627. 

688736. 
$7887.89. 
$4985.62. 



Art. OO. 



241. 

252. 

203. 

641. 

172. 

246. 

525. 

321. 

182. 

403. 

$26.22. 

$30.21. 

3615. 

5352. 

$12.23. 

$41.53. 

1512. 

1703. 

5235. 

$44.44. 

33344. 

40044. 

64451. 

71123. 

41754. 

25542. 

$9753.12. 

$5241.62. 



2. 
8. 
4. 
5. 

6. 

7- 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 
32. 
38. 
84. 
85. 
36. 



Art. 68. 

229. 

287. 

$3.77. 

$4.68. 

1708. 

3528. 

5482. 

1204. 

1208. 

1998. 

826. 

3691. 

$292.72. 

$87.14. 

$184.17. 

$318.82. 

31705. 

44708. 

38529. 

55159. 

13279. 

$77.39. 

13748. 

32069. 

2998816. 

1009999. 

20540. 

68369. 

$2.35. 

9001. 

996998. 

399556. 

69923. 

98999996. 

5925925998. 

Page 35. 



2. 
3. 
4. 



8 eggs. 
34 birds. 
9; 5; 14: 17; 
17; 27. ' 



5. 29; 39; 44; 42; 

35; 91; 112. 

6. 104; 113; 117; 

127 ; 136; 145; 
140. 

7. 10 apples. 

8. 18 cents. 

9. $18. 

10. $83. 

11. 16; 17; 22; 33; 

27; 36; 34; 
26. 
12.24; 113; 133; 
250; 137; 237. 

13. 47 pupils. 

14. $215. 

15. $50. 

16. 9 cents. 

17. $7. 
28. 17. 

24. 25. 

25. 24. 

Page 37. 



2. 
8. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12.. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
25. 



241 bushels. 

547 acres. 

$525. 

$2287. 

$1856. 

$9865. 

5556 acres. 

60 years. 

69 years. 

70 years. 

61 years. 
124 years. 

. 506 cows. 

62 years. 
117 pounds. 

986 years. 
579 years. 
399 years. 
248 miles. 
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MVa 

27. 

28. 
29. 
30. 
31. 
32. 
83. 



2. 
8. 
4. 
5. 

6. 
7. 

8. 
9. 



1. 
2. 
8. 
4. 
5. 
6. 
7. 
8. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

ii; 

12. 
13. 



$2155. 

$2966. 

10 years. 

5383 votes. 

$4236. 

6647 men. 

$181. 

$590. 

3832; 2990. 

Art. 70. 

2869. 

47382. 

32910. 

0. 

46 bu. 

300 acres. 

1595 ba. 

$1. 

Page 40. 

$12000. 

$3925. 

$77 05. 

$21000. 

$1995.25 

811627.75. 

$1.75. 

$0.65. 

Art. 7«. 

1701. 

2728. 

1590. 

5747. 

$24.56. 

$35.16. 

$62.90. 

$225.72. 

45664. 

22526. 

12642. 

36323. 

48304. 



15. 

16« 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
25. 
26. 
27. 
28. 
29. 
80. 



8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 



109380. 

96561. 

352794. 

128835. 

167748. 

661672. 

630855. 

877932. 

7631514. 

6720 ft. 

$1200. 

9625. 

1155. 

770000. 

2160000. 



Art. 77. 



4956. 

3510. 

5024. 

5778. 

$87.36. 

$95.91. 

$58.80. 

$54.50. 

9672. 

7946. 

11286. 

17500. 

13872. 

11060. 

24588. 

25536. 

31629. 

29725. 

18791. 

72945. 

81098. 

60466. 

333234. 

105056. 

126498. 

172929. 

20951^. 



80. 381951 

31. 195548 

32. 336777 

33. 740070. 

84. 801222. 

85. 1540080. 

86. 3085326. 
37. 7481888. 

88. 5226412. 

89. 6419945. 

40. 8074528. 

41. 6153606. 

42. 6160320. 
48. 5133032 

44. 14963776. 

45. 10452824. 

46. 12539890. 

47. 216912714. 

48. 16149056. 

49. 483S25428. 

50. 18511956. 

51. 22445664. 

52. 26132060. 

53. 32099725 

54. 32298112. 

55. 64596224. 

56. 278484876. 

57. 305099406. 

58. 135475022. 

59. 6953140080. 

60. 4223745376. 

61. 3547186H568. 

62. 47102968926. 

63. 129652565329. 

64. 413424056270. 

Page 40. 

MSlTTAZa. 

2. $96, 

8. $7.20. 

4. $7.20. 

5. 30 days. 

6. 126 days 
1, ^V^ X^^^si-?^. 



^ 
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8. 

9. 
10. 
12. 



64 melons. 
$64. 
$132. 
78; 112; 175; 
276; 371; 600; 
780; 968; 1250. 
18. 284; 975; 2315; 
2232 ; 2856 ; 
7404; 16056; 
6530 ; 5588 ; 
4884. 

14. 216 miles. 

15. $4.48. 

16. $1200. 

17. $180. 

18. 0. 

19. 24 cents. 

20. $9. 

Page 47. 

•WRITTEN. 

2. 10976 bushels. 

8. 16225 oranges. 

4. $14,375. 

6i $17,765. 

6. $267.75. 

7. $890. 

8. $4372.50. 

9. 118544 times. 

10. $46.08. 

11. $4768. 

12. $1063.75. 
18. $8394.60. 

14. $1196. 

15. 17446 miles. 

16. $56000. 

17. $3426.28. 

18. $245,680. 

19. 2208 panes. 

20. 2256 papers. 

21. .3,781,512. 

22. 7504 miles. 
28. $23760. 

24. $6191.25. 

25. $6375.50. 



26. 


66356 miles. 


27. 


$2730. 


28. 


3528 men. 


29. 


17280 panes. 


80. 


$2107008. 


81. 


81317520. 




Art. 80. 


2. 


2975. 


8. 


1568. 


4. 


5400. 


5. 


4872. 


6. 


7749. 


7. 


13392. 


8. 


16290. 


9. 


43757. 


10. 


125020. 


11. 


110349. 


12. 


375354. 


13. 


2932488. 


15. 


$2.94. 


16. 


$195. 


17. 


$3960. 


18. 


$1134. 


19. 


$273. 


20. 


$53.76 


21. 


$7672. 


22. $16384; $20736. 




Art. 81. 


2. 


43500. 


8. 


74160. 


4. 


656100. 


5. 


2054500. 


6. 


3563000. 


7. 


44130000. 


8. 


19530000. 


9. 


21355000. 


10. 


56071300. 


11. 


16250000. 


12. 


52260000. 


18. 


445000000. 


14. 


2005600000. 


15. 


4598490000. 


16. 


22425600000. 



17. 


23403000000. 


18. 


296916000000. 


19. 


309960000000. 


20.5511560000000. 

1 




Page 53. 


1. 


S13.75. 


2. 


$1975. 


8. 


21438 men. 


4. 


125. 


5. 


83 miles. 


6.42494760000000, 


7. 


$6087.25. 


8. 


$462. 


9. 


$314.75. 


10. 


$227.80. 


11. 


$185.28. 


12. 


$830.85. 




Art. 90. 


2. 


186. 


8. 


228. 


4. 


206. 


5. 


284. 


6. 


261. 


7. 


242. 


8. 


139. 


9. 


247. 


10. 


170. 


11. 


192. 


12. 


279. 


18. 


1151. 


14. 


464. 


15. 


1026f 


16. 


1 156f 


17. 


1142. 


18. 


9044. 


19. 


11459. 


20. 


2641. 


21.- 


3396. 


22. 


1410929|. 


28. 


533594f. 


24. 


523375|. 


25. 


9300278| 


27. 


97 yards. 
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28. 216 pecks. 

29. 62 weeks. 

80. 54 boys. 

81. 215 sheep. 

82. 47563 shillings. 

83. 42 sheets. 
34. 2423 minutes. 

Art. 91. 



1. 


35. 


2. 


43. 


3. 


35. 


4. 


354. 


5. 


234. 


6. 


314. 


7. 


236. 


8. 


321. 


9. 


416. 


10. 


417. 


11. 


169. 


12. 


218. 


13. 


372. 


14. 


274. 


15. 


328. 


16. 


418. 


17. 


625. 


18. 


408. 


19. 


683. 


20. 


672. 


21. 


811. 


22. 


725. 


23. 


672. 


24. 


1621. 


25. 


1763. 


26. 


1234. 


27. 


2821. 


28. 


6080. 


29. 


6171. 


30. 


1876. 


31. 


2181. 


32. 


2931. 


33. 


2851. 


34. 


2839. 


35. 


24132. 


36. 


20302. 



37. 10032. 

38. 31210. 

39. 12135. 

40. 17321. 

41. 21823. 

42. 2521. 

43. 1782. 

44. 3124. 

45. 3142. 
40. Hem. 272. 

47. 2181. 

48. 4321. 

49. 4671. 

50. 4321. 

51. 3180. 

52. 3615. 

53. 4182. 

54. 1142. 

55. 7328. 

56. 2567. 

57. 3007. 

58. 4106. 

59. 1276. 

60. Bern, 3858. 

61. 180071. 

62. Bern, 25846. 

63. 360073. 

64. 75204. 

Art. 93. 

2. 6 oranges 

3. 12 sheep 

4. 12 melons 

5. 14 oranges 

6. 9 yards 

7. 10 bushels 

8. 7 1 barrels 

9. 5 cents 
11.34; 23; 14; 24 

15; 19; 21 
21 ; 22. 
12.90; 50; 80; 13 
21 ; 102 ; 301 ; 
302; 144. 



13. 12 weeks. 

14. 20 hours. 

Art. 93. 

"WRrTTEN". 

2. 245 hhd. 

?. 12 horsos. 

4. 72 hours. 

5. 18'veHrs. 

6. 136 acres. 

7. 300 cows. 

8. 1 88 oxen. 

9. 2400 bushels. 

10. 200 days 

11. 8 rain. -I- 

12. 3200 hours 

13. 1253 acres. 

14. 58 acres. 

Art. 94. 

MHXTTAIi. 

2. 3;5; 9; 12;8; 

10; 11. 
8. 3 ; 5 ; 6 ; 7 J 8 ; 

10; 12. 
4. 5; 8; 9; 5; 9; 

11; 12. 

8. 5; 9; 12; 14; 

18. 

9. 7; 9; 10; 12; 

16. 

10. 3; 6; 8; 9; 12 

11. 8; 12; 14; 15, 

16. 

13. 30 cents. 

14. $8. 

15. 40 cents. 

16. 60 cents. 

Art. 94. 



2. 
3. 



53. 
37. 
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6. 

6. 
7. 

8. 

9. 
10. 
11. 
12. 
18. 
15. 
IB. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 



8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 



2. 

3. 

4. 

5. 

G. 

7. 

8. 

9. 
10. 
il. 



U. 

25. 

32. 
123. 
234. 
315: 

132; 

325. 

4476. 

$32. 

66 miles. 

63 gallons. 

231 cu. ia. 

282 cu. in. 

5280 feet. 

1119 feet. 
$2570. 

$136|ff 
70 acres. 



Art. 90. 



38. 

41. 

33. 
124. 
321. 
365. 
225. 
314. 
317. 
439. 
537. 
379. 



Art. 97. 



Rem, 12. 

Rem, 11. 

Rem, 17. 

Rem. 13. 

Rem, 27. 

Rem. 98. 

Rem. 77. 
Rem. 301. 
Rem. 301. 
Bern. 711. 



Art. 98. 



2. 


17 ; Rem. 26. 


8. 


2; Rem, 153. 


4. 


3; Rem. 233. 


5. 


3 ; Rem. 665. 


6. 


9 ; Rem, 659 


7. 


10; Rem, 763. 


8. 


7 ; Rem. 1573. 


9. 


10; ^e/n. 2075. 


10. 


Rem. 11254. 


11. 


Rem. 32856. 


12. 


Rem. 1037220. 


18. 


Rem. 1895'rOO. 




Art. 99. 


2. 


210. 


8. 


549. 


4. 


1540. 


5. 


23. 


6. 


19. 


7. 


24032. 


8. 


16. 


9. 


158730. 


10. 


407028. 


11. 


9. 


12. 


8064. 


13. 


912. 




Page 68. 


1. 


735. 


2. 


5738. 


8. 


8520. 


4. 


339720. 


5. 


347. 


6. 


899. 


7. 


679. 


8. 


246. 


9. 


5120401. 


10. 


1621 ; 42. 


11. 


29. 


12. 


9695. 


13. 


1902 pages. 


14. 


849 miles. 


15. 


8950 bushels. 



16. $25248 

17. $196. 

18. $3380. 

19. $8074; $9050. 

20. 400. 

21. $32. 

22. $1210. 

23. 3 horses. 

24. $9000. 

25. $1476; $41. 

Art. 108. 

2. 1680. 

8. 84. 

4. 10800. 

6. 625. 
6. 576; 1728; 4096. 

7. 210. 

8. 96577. 

9. 6; 10; 14; 15; 

21; 35; 30; 
42; 105; 70; 
310. 

10. 6; 10; 14; 22; 

15 ; 21, etc. 

11. 48. 

Art. 115. 

2. 2, 2, 7. 

8. 2, 2, 3, 7. 

4. 5, 5, 5. 

5. 5, 5, 13. 

6. 2, 3, 5, 7. 

7. 2, 3, 19. 

8. 2, 2, 2, 2, 3, 3, 

3. 

9. 2, 3, 71. 

10. 2, 2, 2, 2, 3, 3, 

13. 

11. 2, 2, 3, 7, 7, 13. 

12. 2, 2, 2, 2, 2, 37. 
18. 2, 2, 3, 5, 19. 

Art. 116. 
2. 4, 4; 6, 6; 10, 
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10; 14, 14; 16, 
16; 18, 18; 30, 
30; 36, 36; 45. 
45. 

8. 15; 24; 42; 56; 
63 ; 72. 

4. 3 ; 4 ; 5 ; 6 ; 8 ; 

10. 

5. 2 ; 3 ; 4 ; 6 ; 8 ; 

12. 

6. 2 ; 3 ; 4 ; 5. 

Art. 121. 

2. 10. 

3. 6. 

4. 18. 

5. 24. 

6. 30. 

7. 105. 

8. 84. 

9. 165. 
10. 156. 

Art. 122. 

2. 45. 

3. 24. 

4. 28. 

5. 42. 

6. 56. 

7. 72. 

8. 72. 

9. 192. 



Art 1^!t 

2. 23. 

3. 13. 

4. 37. 

5. 41. 

8. 61. 

9. 73. 
10. 1021. 
U. 1117. 

6. 13. 

7. $6; 113; 151; 

191. 



12. 


48 


fields; 41 




acres. 




Art 


.128. 


2. 




360. 


3. 




336. 


4. 




1260. 


5. 


* 


1008. 


6. 




1512. 


7. 




2520. 


8. 




770. 


9. 




5940. 


10. 




$1260. 




Art. 


129. 


2. 




240. 


3. 




168. 


4. 




240. 


5. 




3000. 


6. 




2400. 


7. 




3600. 


8. 




2240. 




Art. 


130. 



2. 8723. 

3. 150629. 

4. 463417. 

8. 518760. 

9. 816359. 
10- 55692. 

11. 17934671. 
G. $560. 

7. 5544 rods. 

8. 1680 bushels. 

12. 180 miautes. 

13. A, 140; B, 105; 

C, 84 ;D, 72. 



Art. 131. 



2. 
3. 
4. 
5. 
6. 



8. 
70. 

5 

10. 



7. 

8. 
9. 



2. 
3. 
4. 
5. 
6. 



a* 

42f. 



Page 87. 



50. 
91. 

240. 

14. 

7 centsi 



Art. lOO. 
2. ^f;^;V; ¥• 

*• ¥;¥;¥;¥. 

Art. lOO. 
2. Jf. 



3. 
4. 
5. 

6. 
7. 

8. 
9. 






10. m^-.mi^' 

Art. 1«1. 

MEITTAI.. 

2. 4J;5i;5t 

3^2 . f%l . 4.1 

4. 3f;3H;3 
Art. 161. 

"WTilTTSIT. 

2. 4. 

8. 4^. 

4. 44. 



«• HI- 

J. 9. 

8. 18A. 

». 65^. 

10. att. 

11. 25. 

12. 16A;13,V 
IS. iiffj-.n^; 

'MS!- 
Art. 163. 

2. H 

*• M 



A KEY TO THE 

H.m- 



»';»■, H- 



A. A, «■ 
48, il. a- 
A. «. tt- 
}8. iS. M- 
IS; H. If- 

rPT' i^O"' iiff' 



f A- 



Page 98. 



♦13J1. 
A 

4: 

$1276. 

I486. 



I' tV 



Art. les. 

«• HUM, 
«• i"A,HS, 
*• Hf.iH. 

•• »!, ra- 

'•fW. - 



m- 






It 

.. .. H. 

«. *}. H- 
«■ I'A, +«.*■ 
'• H!. }H, «?. 

8. W,W,H.«. 
H 

lo-m m 
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Art. 171. 



4, 

6. 

7. 

9, 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



2. 
3. 
4. 



«> or lj\. 

Uf or m. 

Hi- 

If 

Hi- 



Art. 171. 



2A 

2A 
2if 
2/u 

m 

83t^ 
I09||^ 




Art. 172. 



Tff* 



5. 

6. 
7. 

8. 

9. 

0. 

1. 

2. 

3. 

4. 

5. 

7. 

8. 

9. 
20. 
21. 
22. 



A 

3i 
H 

llA 
n 

19|f 



Page 103. 



1. 

2. 
3. 
4. 
5. 
0. 
7. 
8. 



$16i 

27Hbu. 

$2.12|. 

$1.3l|. 

25^ yd. 

TfJ- tons. 

115||cwt. 



Art. 175. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



If. 
6|. 

111 

3H. 
54. 

38i. 



Art. 175. 



2. 

3. 
4. 



iH. 



5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 



2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 



3. 
4. 
5. 

0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 



28f. 
15. 

19^. 

i4a|. 

125. 

297.1. 

605 i-. 

23104. 

4709^^. 

Art. 176. 



12. 

20. 

30. 
21|. 
26^. 
210. 
190 
290. 
4; 3. 

Art. 176. 



'WHITTEIT. 



6. 
8. 
16 

19f 
100 

2844 
102 

276J-. 

2032. 
4627^. 

110}. 

370?. 

Art. 177. 



MSITTAL. 



2. 

a. 






)2 


A 


KBY 


TO TUB 




k i. 


&. 


$19121- 


12. 8t»j 


>• A- 


«. 


$43.78 


IS. 68^ 


1. 8. 


7 




$56f 


14. 49HI 


3. 


8. 




$33H- 


15. 44Jf 


22.' 







»2A- 


16. 80f^ 


10 




$21. 






11 




SI 01 . 
$T1 . 


Art. 181. 


Art. 177. 










18 




3CBNT.U.. 


!. A- 


11 




$;j.ii9 . 


2. 9 


>• i- 


16 




-.'.V 


8. n 


t t 


IS 
13 




., - -'^' 


4. 8. 

5. 14i. 


>■ M- 


18 




'"* 


6. 2. 


A- 


19 




3,V-V 


7. 4 


:: »1: 


20, 

21 




..?4 


8. 20. 

9. 21. 


9. 104]^. 


22 




SDiV-.V- 


10. 4 ; 3. 


290. 
i. 695^. 


28 
24 




»236« . 


Art. 181. 


i, 1320. 


2& 




U-h . 


WRirTEK. 


': J 




Art 


ISO. 


t .a1: 


»- ifW.- 




MENTAX^ 


4. 14. 


Page 107. 


2 




A- 


&. 12. 




8 




A- 


S. 48. 

7. 64. 

1: S: 


28 cents. 

32 apples. 

»8. 

I. $6. 

J. 3}4 rods. 
i- 


4 
S 
6 




1 


7 




2A. 


10. 332. 


8 
» 


Art. 


1^: 

ISO. 


11. 63. 

12. 38. 
IS. 32}. 


). $1.84|. 


S 
4 




Art. 182. 


$31^. 




4' 


2- Jf- 








T^F- 


8. 1. 


Page l»7. 


( 




i. 


*■ 4 




7 




A- 


6. jj?. 


$2.72. 


8 




4- 


6. 2? 


i. $32.06 , 


s 




7. 3. 


i. 124.37 . 


10. 




'^t 


8. 13. 


t. I3S28 . 


11 




». 21i 
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Art. 182. 



2. 
8. 

4. 
6. 

6. 
7. 

8. 

9. 

10. 

n. 

12. 
18. 
U. 
15. 
16. 
17. 
18. 
1». 



2 

H 
1 

i 

m 

H 



Page 111. 



1. 20 yards. 

2. 5 yards. 
8. 12 days. 

4. 2 barrels. 

5. 16 lots. 

6. 5 persons. 

7. 24 apples. 

8. 24 yards. 

9. 3 companions. 
10. l^ dozen. 

Page 112. 



1. 

i! 

4. 

b. 
6. 
7. 

8. 



3^ pounds. 

2^ quarts. 

$4.10. 

ITj^cents. 

$0.85. 

$13f 

18 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

19. 15 
20. 
21. 
22. 
28. 



2. 
8. 
4. 
5. 

0. 
7. 

8, 
.9. 
10. 
11. 
12. 
18. 



If 

2^ weeks. 

8 persons. 

$83 i. 

$1600. 

16Vr. 
companions. 

11 persons. 

$6.50. 

24 days. 

$22.40. 



Art. 183. 



if 






Art. 185. 



1. 

2. 
8. 
4. 
5. 
6. 



f JlTTT 



$84. 
$97f 



Art. 185. 



2. 
8. 
4. 



i- 



5. 
6. 
7. 

8. 

9. 
11. 
12. 
18. 
14. 
15. 






A. 

56 cents. 

$685. 

$150. 

$1.65. 



2 
7' 



Art. 186. 



2_8 . 8 . _2 

8. $20|. 

4. 1. 

5. |. 

6. 17^ cents. 



Art. 186. 



2. 
8. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



A. 
Tff* 
TIT' 

i 



Art. 187. 



1. 10; 16; 28. 

2. 102; 180; 132. 
8. 12 yards. 

4. 2^ 

5. 5i 

Art. 187. 



2. 



414. 



1 
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4. 
5. 
6. 
7. 

8. 



2133. 

54. 

154. 

1260. 



l|i. 



Art. 188, 



If- 



3. 
4. 
5. 
6. 



Art. 188. 

VT'IUTTJEflSr, 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



1. 
2. 
3. 
4. 

m 

o. 
6. 



2. 
3. 
4. 









4 

o 



6^ ninths 
Art. 190. 



T cents. 

$3f. 

22 minutes. 

$12. 

«18. 

Art. 190. 



$4.13. 

$24. 

$4.18. 



5. 
6. 
7. 

8. 

9. 

10. 



$t.60. 

S18H. 

$122.50. 

18 pigs. 

39 bushels. 





Art. 191. 




MBXTTAZi. 


1. 


90 dimes. 


2. 


$126. 


3. 


$15. 


4. 


10}^ cents. 


5. 


26| cents. 


6. 


$200. 




Art. 191. 




■WRITTEIT. 


2. 


$3720. 


3. 


$21.8H. 


4. 


$22.05. 


6. 


$298.80. 


6. 


$308.40. 


7. 


$1200. 


8. 


33?^ pages. 


9. 


$45|. 


10. 


$2551.50. 


11. 


$38.40. 


12. 


$17.50. 


13. 


$149.40. 


14. 


$393.75. 




Art. 192. 




MSXTTAZj. 


1. 


6 cents. 


2. 


H- 


3» 


$4. 


4. 


11^ miles. 


5. 


36 cents. 


6. 


23 miles. 


7. 


$7. 




Art. 193. 



2. 
3. 



$19.68. 
$2.18|. 



4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 



1. 
2. 
8. 
4. 

5. 
6. 
7. 

8. 

9. 

10. 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 



$31 74 J. 
$42tV 
$167i. 

$37^. 
$92f 
15.20. 



Art. 193. 



$1.90 ft 



1 ceat. 

$128. 

$6i. 

$1725. 

$12J. 

20 apples. 

$60. 



Art. 193. 



$288^. 

19^ cords. 

38^ barrels. 

41^ tOQS. 

28 horses. 

84 pigs. 

9 barrels. 

$1.28^. 

$30f. 

163^ tons. 

118| bushels. 

$6.50. 

$693. 

$117f 

*215H 

$103^ 

$48|. 

33^ tons. 

189 bushels. 

32 bushels. 
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Art 194. 



1. 

2. 
8. 

4. 
5. 

6. 
7. 

8. 
9. 



$480. 

$7200. 

$60. 

$40. 

8000 men. 

60. 

21 years. 

120 cents. 

$50. 

Art. 194. 



2. $24180. 

8. 270 cows. 

4. 3135 shares. 

5. $46710. 
6.W., $5376; D., 

$4032. 

7. 240 trees. 

8. 129 feet. 



Page 12S, 



1. 

2. 

3. 
4. 
5. 

0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



21. 

Hi 

$3H. 

$27i. 

$12. 

$4. 

ft 
60. 

$A» 

6' 

56 cents. 

8 dimes. 

20 yards. 

24 yards. 

210 cents. 

140 cents. 

32 miles. 

$92. 



20. 


96 cents. 


21. 


25 cts. ; 20 cts. 


22. 


14. 


23. 


58 cents. 


24. 


6f weeks. 


25. 


80 roses. 


26. 


$5. 


27. 


39 marbles. 


28. 


$32. 


29. 


16; 12; 12. 


80. 


40 years ; 50 




years. 


31. 


tV 


32. 


20. 


33. 


4. 


34. 


12| dozen. 


35. 


$15|. 


36. 


$10; $60. 


37. 


$40. 


38. 


$120. 


39. 


5 


• 


Page 127. 



1. 

2. 
8. 
4. 

5. 
6. 
7. 

8. 



6 



118 
TT? 



^* WV» A*V» Hi* 

11- * -h- 

12. 2|f 

13. 3y-y^-(j-. 

14. 2f 

16. H. 

16. 16H. 

17. ^, 



18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 



1 

\ 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
\\. 



iMi 

41|. 

$5.7 1|. 

$1162| 

$13.27^. 

$204.79J. 

$8.05. 

$40. 

$6.60. 

$698. 

$117f 

$2568. 

507^ acres. 

$742f 

80 cents. 

20^ pounds. 

180 acres. 

$11.58|. 

57f ft. 

H-hours. 

$1620. 

1. 

37^. 

43A. 

a- 

Page 133. 

.25. 

.28. 

.79. 

.025. 

.407. 

.708. 

500.025. 

.8007. 

.0709. 
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12. .56007. 

18. .04076. 

14. .00969. 

15. .200003. 

16. .056008. 

17. 35000.000008. 

18. .0009307. 

19. .00018001. 
20. 
2000000.00006009. 



21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



.7. 

.93. 

.076. 

.0302. 

124.07. 

967.104. 

96.0209. 

75.003017. 



Art. 205. 



2. 
3. 
4. 
5. 

6. 
7i 

8. 

9. 
10. 
11. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

2. 

a. 

4. 



if 
i- 
f 

n- 

12H- 
16^. 

n- 

22,jV. 

50iA,V 

$6f 



Art. 206. 



.25. 
.75. 
375. 



5. 
6. 
7. 

8, 
9. 

10. 

11. 

12. 

18. 



1. 
2. 
8. 
4. 
5. 
6. 
7. 
8. 



2. 
3. 
4. 
5. 

6. 
7. 

8. 

9. 

10. 



.875. 

.1875. 

.3125. 

.733+. 

.9375. 

.64. 

.9412—. 

.947368+. 

.44140625. 



Art. 207. 



.8. 

.8. 

.07. 

.64. 

25.5. 

.15. 

.186. 

6.75. 



Art. 207. 



341.274. 

478.555. 

1605.50494. 

10611.106843. 

$253.88|. 

254.507. 

2112.0241349. 

798.0196063. 

.3696245. 



Art. 208. 



1. 
2. 
3. 
4. 
5. 
0. 
7. 
8. 



•1 

.02. 

.5. 

.3. 
.45. 
.38. 
.33. 



Art. 208. 



2. 83.873 

8. 91.502. 

4. 49.2217. 

5. 846.0839. 

6. .637235. 

7. .29999997. 

8. .990999. 

9. 2.4974999975. 

Art. 209. 



1. 
2. 
8. 
4. 
5. 
6. 
7. 
8. 



A; 1.2. 

1.2 ; 3. 
Tinr > •''^" 

.18; .42. 

-rlh ; -036. 
.09 ; .0144. 

Art. 309. 



2. 
3. 
4. 
5. 

6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



18.1771. 

101.6688. 

.1.51088. 

171.311516. 

187.12264. 

17963.52084. 

381.9438688. 

3.859243392. 

.00020596611. 

.0005094414. 

8.3125. 

.0175. 

1.65 

$91.8575 

164.7432 

.10001. 

.01; .1; 1. 

Art. 21 0. 



I. 



A; .2. 
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2. 




lh\ -04. 


8. 




.26 ; .25. 


4. 


< 


076; .075. 


5.1.25;. 


125;.0125. 


6. 


20 


; 20; 200. 


7. 


.2 


; 20; 200. 


8. 


1.2 


; 1.2; 12. 


9. 


12 


; 1.2; 12. 


10. 


120 


; 12; 1.2. 


1 


Art. 


2IO. 


• 


WRITTEN. 


2. 




42.8. 


3. 




73.21. 


4. 




6.954. 


5. 




.7431. 


tt. 




, .3678. 


7. 




57.08. 


8. 




.06857. 


9. 




600.8. 


10. 




6.0708. 


lU 




9.03446+. 


12. 




2.5. 


IB. 




15. 


U. 




2. 


15. 


• 


.2. 


1(1. 




.0016. 


17. 




8. 


18. 




34. 


19. 




2480. 


20. 




.00025. 


21. 




4000. 


22. 




1174.245. 


23. 




194.62. 


24. 




8.5436Hf 


25. 




32. 


26. 




124. 




Page 141. 


1. 




8 


2. 




13H- 


3. 




2|**- 


4. 




.03006 cwt. 


5. 




T^ tons. 


6. 




307^. 



7. 2627 J ; 1.53^^ 

9. £285|. 

10. if 

11. 5.6. 

12. S^^, 

13. iifM- 

14. -^T. 

15. .00125. 

16. W^. 

17. 20 cwt. 

18. ^78T* 

19. 1.002002+. 

20. IfM. 

21. 24. 

22. $97|. 

23. 376.22 tons. 

24. 394 casks. 

25. 4+ patterns. 

26. 200625 gal. 

27. $10,854. 

28. 53 bins; 1275 

bags. 

29. 1620; 2700. 

30. 27. 

31. 49.66+acres. 
82. $172.87^. 

33. 954.75 bu. 

34. $1582. 

35. 45.66 cords. 
86. 43.59+. 

37. $2843.75. 

38. 1656; 2070; 
2300. 



Art. 219. 



2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 



2500. 

240. 

8000. 

20000. 

65. 

1225. 

2305. 

$14.50. 



10. 


$27. 


11. 


$54.25. 


12. 


$4.17. 


13. 


25 cents. 


14. 


86.} cents. 


15. 


$13,875. 


16. 


$185,326. 


17. 


$235,025. 


18. 


$150,105. 


Art. 


220. 



1. $63.12^. 

2. $24.74^. 

3. $20,828. 

4. $0,999; $499.95. 

5. $7.08J. 

6. $506.25. 

7. $4133.25. 

8. $19.25. 

9. $123.25. 

10. 600 yards. 

11. 327 cords. 

12. 96 days. 
18. 139^ ; 80 ; 125. 

14. $91.25. 

15. $0.37^. 

16. $56.70. 

17. $3.72. 

18. 2400 bar. 

19. $124.95. 

20. $63. 

21. 50 tons. 

22. $1.10. 

23. 120 bushels. 

Art. 226. 

2. $24. 



3. 
4. 
5. 



$200. 

$14.58^. 

$30.25. 



\ 



Art. 227. 
2. $78.12i 
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i. 

5. 

6. 
7. 

8. 



$291.44. 
$414 80. 
$281.52. 
$282.24. 
$76.61^. 



2. 
4. 



Art. 228. 

$1.12^. 

$5i. 

$1.25. 

$3.75. 

Art. 229. 

$49.78. 
$48.47. 
$41.47. 
$25.75. 
$7.25. 
$187.03. 
$16.58. 

Art. 235. 

1. $827.50. 

2. $179.39. 
8. $3861. 

4. $18.48. 

5. $82.47. 

6. $57.11. 

7. $47.07. 

8. $739.82. 

Art. 236. 
K $41.04. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 



2. 
3. 
4. 
5. 
6. 
7. 



$19.03. 
$18.95. 
$20.65. 

$1— . 

$150. 
$91.40. 



Art. 250. 



I. 50 ; 10 ; 75 ; 60; 
80; 37^; 62.}. 



1 . 8.1. 6 . 

*. 5 

4. 6; 4; 8^ ; 2^. 
Art. 251. 

l/LENTJLIa. 

1. 24 far. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 



96 d. 

9 s. 

500 s. 

£24. 

31248 d. 

8 . 5 



4 • ^ 
2 9 



T 



Art. *A 

'WRITTSIT. 

8. 467 far. 

4. 19102 far. 

5. 163 s. 8 d. 3 far. 

6. £61 4 s. 2d. 

3 far. 

Art. 257. 

1. $4.9215. 

2. 1326.42+ fr. 

3. $179,626 + . 

4. 1913— marks. 
5« $3.86. 

Art. 260. 

MSITTAIi. 

1. 144 gr.; 120 gr. 

2. 3 pwt.; 6 pwt. 

3. 140 pwt. ; 180 

pwt. 
4* 5 oz. ; 3 oz. 

5. 108 oz.; 132 oz. 

6. lOlb. ; IS lb. 



7. 4; h I 

8. I 

Art. 260. 



1. 183 gr. 

2. 2749 gr. 

3. 31b. 1 oz. 18 

pwt. 

4. 13 oz. 1 pwt. 

11 trr 



5. 



11 gr. 

115147 gr. 



o. iioi4( gr. 
6. 3 lb. 3 oz. 1 pwt 
15 gr. 

Art. 261. 



1. 140 gr.; 220 gr. 

2. 27 9; 48 9. 

3. 8.3 ; 32 S- 

4. 40 3; 56 3. 

5. 113; 123. 

6. 91b.; 14 lb. 

7. 60. 

Art. 261. 

'WHITTSl)'. 

1. 712 3. 

2. 19 lb. 11 3. 

3. 5681 9. 

4. ' 275999 gr. 
6. 16 lb. 3 3 19 

15 gr. 
6. 55 

Art. 262. 



1. 128 oz.; 192 oz. 

2. 71b.; 9001b. 

3. 48 cwt. ; 2000 

cwt. 

4. HOT.; 125 T. 

5. 10 cwt. ; 5 cwt. 

6. 5000 1b.; 7500 
lb.; 80001b. 
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1. 
2. 

8. 
4. 

0. 
7. 



1. 
2. 
8. 
4. 
5. 
6. 

7. 

8. 



1. 

2. 

3. 

4. 

5. 

6. 

7.1 

8. 



Art. 262. 

'WTUTTBIT. 

116751b. 

3 T. 18 cwt. 97 lb. 

47583 oz. 

193341 oz. 

3T. 13 cwt. 31 lb. 13oz. 

Lead. 
Silver. 

Art. 268. 

6 ft. ; 42 ft. 
12 yd. ; 55 yd. 

4 rd. ; 80 rd. 
5 fur. ; 56 fur. 
40 mi. ; 27 mi. 

1yd.; 2 yd. 

1 5 it' 
21. 

Art. 268. 

"WTRrTTEN. 

332 in. 

63i ft. 

2rd. 4 yd. 2 ft. 3 ia. 

48121 in. 

3 mi. 244 rd. 1 yd. 1 ft. 

1527iyd. 
mi. 34 rd. 5 yd. 1 ft. 3 in. 

242557 in. 
5280000 steps. 

Art. 270. 



8. 
4. 



1. 
2. 
8.. 
4. 



792 inches. 

66 feet ; 6 feet. 

36 feet. 

720 feet. 



Art. 270. 



1. 

2. 



32000 li. 
62300 li. 



1. 
2. 
8. 
4t. 
5. 
0. 
7. 



8 mi. 816 fath. 
124 ch. 70 li. fin. 

Art. 274. 

MEITTAX.. 

432 sq. in. ; 720 sq. in 

144 sq. ft. ; 63 sq. ft. 

16 sq. yd. ; 151^ sq.yd. 

4 P. ; 480 P. 

4R.; 60 H. 

21 A.; 1920 A. 

6 sq. ft.; 12 sq. in. 

Art. 274. 



1. 61 A. 110 P. 

2. 9468^ sq. yd. 
8. 166889^ sq. ft. 

4. 4295268 sq. in. 

5. 5 A. 77 P. 211 sq. ft. 108 

sq. in. 

6. 1 A. 91 P. 252 sq. ft. 51 

sq. in. 

Art. 275. 



1. 
2. 
8. 
4. 
5. 
6. 



40000 sq. li. 

6 sq. ch. 

6 A. ; 1280 A. 

650 sq. ch. ; 420 sq. ch. 

2sq. mi.; 72sq. mi. 

2 Tp. ; 4 Tp 

Art. 275. 



1350590000 sq. li. 

10 A. 

595670 sq. eh. 

1 sq. mi. 230 A. 

6937090000 sq. li. 

Art. 279. 

MSITTAX.. 

1. 3456 cu. in.; 6912 cu. in. 
2* 81cu,ft. \ ^(\^>^^\^ 



1. 
2. 
8. 
4. 
5. 
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8. 


3 cu. yd. 


4. 


1 S. 24° 20'. 


4. 


768 cu. ft. ; 512 cu. ft. 


5. 


1026000" 


5. 


2 cd. ; 9 cd. 


6. 


160050". 


6. 
7. 


5 cu. vd. 
6 cu. in. ; 24 cu. in. 




Art. 296., 

MElTTAZi. 




Art. 379. 


1. 


1800 sec. ; 1500 sec. 




WHTTTBir. 


2. 


6 min. ; 180 min. 


1. 


496 cu. ft. 


3. 


11 h.; 96 h. 


2. 


982 cd. 


4. 


3 da. ; 28 da. 


3. 


2062 cu. ft. 


5. 


1095 da. ; 1464 da. 


4. 


166 cd. 36 cu. ft. 


6. 


2 com. yr. 


5. 


17252352 cu. in. 




Art. 296. 


6. 26 cd. 12 cu. ft. 1343 cu. ia. 












WJbU'lTi;:!!. 




Art. 286. 


1. 


86400 sec. 




MEZTTAZi. 


2. 


604800 sec. 


1. 
2. 
3. 


14 pt.; lljpt. 

48 qt. ; 60 qt. 

24 qt. ; 56 qt. 

28 pt. ; 48 pt. 

16 pk. : 36 pk. 


3. 
4. 
5. 


7665 min. 

15 h. 46 min. 20 sec. 

8760 h. ; 525600 min.; 


4. 
5. 


0. 


31536000 sec. 

164 days. 


6. 


r / r 

5 bu. ; 10 bu. 


7. 


263 days. 


7. 


2f3. 


%. 


202 days. 


8. 


4 0. ; 40 0. 




Art. 298. 


9. 


i; I- 






10. 


30 bushels. 




MEXTTAli. 






1. 


18. 




Art. 286; 


2. 


Jan. 1801. 




WRl'lTEN. 


3. 


24 ; 76. 


1. 


135 pt. 


4. 


1760; 1776; 1876; 1880; 


2. 


238 gal. 2 qt. 3 gi. 




2000. 


3. 


336300 ni. 


5. 


345600. 


4. 


11 Cong. 6 0. 5fg 2f3 
35ni. 




Art. 301. 




1727 pt. 




MEXTTAL. 


r>. 


592/^ bu. 


1. 


6; 30; 72. 


7. 


$1.41. 


2. 


20; 3; 3^; 8. 


8. 


$1307.43f. 


3. 


72; 60; 240; 120. 






4. 


30 ; 6 ; 15. 




Art. 291. 


5. 


60; 70; 90. 


1. 


1530". 


6. 


15; 20. 


2. 


1° 40'. 


7. 


20 ; 25. 


8. 


494322". 


8. 


^ as many. 
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Art. SOI. 



1. 6048. 

2. 15 gross, 9 dozen. 

3. $48.60. 

4. $95.46. 

5. 3000. 

6. 197 reams, 7 quires, 8|f 

sheets. 

Art. 304. 

2. 88407 gr. 

8. 10161i8gr. 

4. 2760 ft. 

5. 598014 oz. 

6. 4381977 6 in. 

7. 260U0 li. 

8. 113908356 sq. in. 

9. 23U400 sq. eh. 

10. 2631516 cu. in. 
!!• 429870^1. 

12. 3136 gi. 

13. 414040". 

14. 29347944621 sec. 
16. 756000 times. 
16. 4308480 in. 

Art. 305. 

2. £10 14s. lid. 

8. 13 lb. 4 oz. 5 pwt. 22 gr. 

4. '£78 19 s. 8d. 2 far. 

5. luib. 29 2gr. 

6. 2 T. Icwt. 111b. 8oz. 

7. 2 mi. 265 rd. 1 yd. 8 in. 

8. 9 mi. 23 eh. 25 li. 

9. 3 cd. 46 cu. ft. 710 cu. in. 
10. 16 sq. mi. 511 A. 

11. Cong. V. O. V. f5 iij. f3 iij. 

^ xvj. 

12. 201 gal. 2 gi. 

13. 37 bu. 2 pk. 1 pt. 

14. 1 yr. 183 da. 21 h. 28 min. 

16 sea 



15. 
16. 
17. 



12° 1'. 

115 firkins 36 lb. 
20 bushels. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



Page 185. 



15 cents. 

50 cents. 

32 cents. 

2 ceuts. 

6 cents. 

«2.40. 

$3. 

$8.80. 

60 cents. 

$2.88. 

48 ft. 

5 ft. 2 in. 

60 cents. 

80 cents. 

72 cents. 

16. 

32. 

5 ceuts. 

48. 

26| rods. 

60 cents. 

$1.44. 

$5. 

15 bands. 

10 hours. 



Page 186. 



$37.50. 

45 G. 

15 1b. 

$34.50. 

$41.16. 

13 ; 5:i^ yd. over. 

93 doses. 

48 balls. 



202 



A KEY TO THE 



11. 
12. 
IS. 
14. 
15. 

1». 
17. 
18. 
19. 
20. 
21. 
22. 
28. 

24. 
25. 
26. 
27. 

28. 
29. 
30. 



44f kegs. 

12 lots. 

312.^ tons. 

2 yr. 30^7 da. 

BS^ da. 

2880 min. 

14 lb. 3 5 63 IB 16 gr. 

nu da. 

96. 

65470.3 sec. 

635J. 

log 1,^2 9. 

13 quires 8 

1440 min. 

320 pages. 

$5299.20. 

6915 gross. 

$0.69^T. 

$10,091. 

8 bar. ; 61/. 



606 reams 
sheets. 



Art. 306. 



8. £849 3 s. 5 d. 

4. £2641 Is. 2d. 

6. 89 lb 1 oz. 4 pwt. 
6, 141 cd. 81 cu.ft. 1679 cu.in. 

7. 195 T. 19cwt.54lb. 10 oz. 

8. 1271b. 23 19 9gr. 

9. 298 hhd. 10 gal. 2 qt. 1 pt. 

10. 1411b. 33 7gr. 

11. 63 mi. 273 rd. 1 ft. 

12. 2074 sq. rd. 6 sq. ft. 41 

sq. in. 

13. 113 A. 144 P. Isq. yd. 7 

sq. ft. 

14. 72 hhd. 34 gal. Hqt. 
16. 1373 yr. 3 mo. 3 wk. 6 da. 

4 b. 29 min. 
16. 1591 cu. yd. 23 cu. ft. 1722 
cu. in. 

Art. 307. 
t. £688 17 s. 11 d. 2 far. 



4. 21b. 10 oz. 19 pwt. 3gr 

5. 281b. 11 oz. 3 pwt. 21 gr. 

6. 75 cwt. 47 lb. 15 oz. 

7. 109 T. 1 cwt. 46 lb. 2 oz. 

8. 21 hhd. 59 gal. 2 qt. 

9. 92 vr. 11 mo. 6 wk.,2da. 

20 h. 

10. 91 sq. yd. 3 sq. ft. 134 sq. 

in. 

11. 55 mi. 283 rd. 2 ft. 5 in. 

12. 44 A. 154 P. 28 sq. yd. 1 

sq. ft. 65 sq. in. 
18. 142 bu. 2 pk. 5 qt. 

14. 791b. 3oz. 4 pwt. 8 gr. 

15. 20 mi. 48 rd. 3 in. 

16. $31.206|. 

17. 115 A. 47 P. 16 sq. yd. 6 

sq. ft. 136 sq. in. 

18. 46 gal. 3 qt. 

Art. 308. 

2. 94 cwt. 82 lb. 13 oz. 

8. 50 lb. 2 oz. 7 pwt. 3 gr. 
' 4. 352 mo. 15 da. 23 h. 34 
min. 40 sec. 

5. £109 2s. 4d. 

6. 194 hhd. 7 gal. 3 qt. 1 pt. 

7. 140 ft). 35. 

8. 154 L. 2 mi. 224 rd. 

9. 305 ch. 27 bu. 2 pk. 1 qt. 

Ipt. 

10. 79 cwt. 501b. 

11. 208 yr. 7 mo. 3 wk. 5 da. 

12. 376 mi. 220 rd. 
18. 2925 bu. 3 pk. 

14. 652 hhd. 7 gal. 

15. 515 A. 50 P. 

16. 1145bu. 3pk. 

Art. 311. 

2. £15 9 8. 7 d. 

8. 12 lb. 9 oz. 15 pwt. 18 gr. 

4. 16 T. 2 cwt. 38 lb, 

5. 15 cwt. 741b. 5^02. 
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6, 12 hhd. 4 gal. 2 qt. 1 pt. 

7. 10 mi. 319 rd. 2 yd. 1ft. 

8, 22 A. 92 P. 29 sq. yd. 

9. 126 bu. Ipk. 5qt. IJpt. 

10. 4 lb. 8 oz. 17 pwt. 5 gr. 

11. 17 mi. 41^7^ rd. 

12. 61 gal. Iqt. ^Jpt. 



Art. 319. 



Art. 313. 



2. 
8. 

5. 



8. 

7 days. 

25. 

5 weeks. 



Art. 313. 



2. 9 yr. 23 da. 

8. 66 yr. 10 mo. 29 da. 

4. 84 yr. 3 mo. 11 da. 

5. 1 y r. 1 7 da. 

6. 7 yr. 9 mo. 1 da. 

7. 3yr. 11 mo. 28 da. 

9. 10; 36 yr. 4 da. 
10« 1 day. 
11. 2 yr. 1 mo. 15 da. 3 h. 39 

min. 11 sec. 



2. 
8. 
4. 
h. 

6. 

7. 
8. 
9. 



1. 

9 

8. 
4. 
6. 
8. 



Art. 314. 

Thursday. 

Friday. 

Friday. 

Sunday. 

Friday. 

Thursday. 

Monday. 

No. 

Art. 317. 

5^ 15' 4". 

33° 

17° 47' 55". 

96° 9' 5". 

108° 28' 40". 

76° 23'. 



1. 
2. 
8. 
7- 

9. 

10. 
11. 



2. 
8. 
4. 
5. 
6. 
7. 
8. 

9. 



2. 
8. 
4. 
5. 
6. 
7. 
8. 



2. 



4. 

5. 
6. 

7. 
8. 
9. 



2. 



24 hours ; ^ ; 1. 

360°; 180°; 60°. 

15°; 30°; 45°; 60°. 

I P. M.; 11 A. M.; 2 P. M.; 

10 A. M. 
15°; 22° 30'; 30°; 41° 
.15'. 

West 22° 30'. 
East 33° 45'* 

Art. 320. 

2 h. 20 min. 

25 min. 1 sec. 

1 b. 3 min. 48 sec. 

9 h. 22 min, 38y^^ sec. A. m. 

3 h. 6 min. 8^ sec. P. m. 

Set back 5 h. 7 min. 44 sec. 

Set ahead 5 b. 5 min. 32 

sec. 

7 h. 27 sec. a. m. 

Art. 321. 

9° 20'. 

13° 15'. 

About 75°. 

10° 23'. 

122° 26' 15". 

71° 7' 21". 

II b. 48 min. 20 sec. A. M. 

Art. S2«. 

f 
f 

4f 

3tV- 
3A 

Art. 837. 
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3. 


3 pk. 1 qt. H pt. 


2. 


6^ pecka 


4. 


213 rd. 1yd. 2Ht. 


8. 


486000". 


5. 


4 yd. 2 ft. 5i in. 


4. 


1152 pages. 


6. 


288 rd. 


5. 


6 bashels. 


7. 


26° 15'. 


6. 


64 cents. 


8. 


114 P. 8 yd. 5ft. 113|in. 


7. 


12^ fathoms. 






S. 


70 years. 




Art. 328. 


9. 


$26. 


2. 


9oz. 18pwt. 


lo- 


$3.84. 


8. 


3 yd. 2H ft. 


ll. 


• $1.80. 


4. 


58 P. THsq. yd. 


12. 


36 cents. 


5. 


20 gal. 2 qt. 1^ pt. 


18. 


8; 64; 216. 


6. 


3 pk. 1^^ qt. 


14. 


600; 850; 1025. 


7. 


6 cwt. 43 lb. 9.6 oz. 


15. 


24; 1801. 


8. 


2 tans, 34 gal. 1 qt. 1 pt+ 


16. 


i; i;i; 9o°. 


2. 
8. 
4. 
5. 


Art. 329. 

1 


17. 
18. 


24 cents. 
$6.40. 


■«40' 
6 


19. 


46. 


20. 


5400 words. 


21. 


1| cents 


1^¥«' 






6. 


iflioo* 




Page 207. 


7. 


3 si 0* 




-yTHZlTKIT. 


8. 


It 


1. 


£36 19 8. 




Art. 330. 


2. 


166 cwt. 


2. 


iH- 


8. 


£16 12 8. 2^ d. 


8. 


9 O V 


4. 


$39.37^. 


4. 


tV- 


5. 


Is. llfd. 


5. 


e. 


18.1808 sq. in. 


e. 


7. 


.0923 G. 


7. 

8. 


1 o 
1 67 
6 67 0' 


8. 
9. 


9616 cu. ft. 
3.21b. 




4 « ^0 


10. 


$161.65f 




Art. 331. 


11. 


$1263.375. 


2. 


.4604166 lb.+ 


12. 


85 dozen. 


S. 


.890625 bu. 


18. 


$204,039. 


4. 


.768751b. 


14. 


9 b. 17 min. 33|^sec. 


5. 


.894375 mi. 


15. 


$160,265+. 


0. 


.0725. 


le. 


44791b. 2 oz.; 66979 1b. 2 




9-240^459 mi.+ 




oz. 


8. 


.04590234375 ton. 


17. 


64° 39' 3"+. 
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18. 
19. 


$157. 

$44.14tV 




MB19TAZJ. 


20. 


£4 18 8. 4 d.+ 


1. 


1296000". 


21. 


$655.32. 
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22* 


33 h. 20 min. 


4. 




$2589. 


23. 


36 mi. 298 rd. 1 ft. 6 in. 


5. 


193 A. 137P. 15j6q.yd 


24. 


720; 294. 


6. 




16 A. HP. 


25. 


400; 600. 


7. 




752 rd. 


26. 


$4.48. 


8. 




48 A.; -At. 


27. 


22 mo. 1 wk. 3| da. 


9. 


3300 rails; $115.50. 


28. 


2 da. 16 h. 


10. 




48 rods. 


■ 




11* 




$480. 


29. 


6 barrels; 20JJlb. 


12. 




9 A . 155 P. 


30. 


20T4.8 mi. 








81. 


1 mi. 195 rd. 2 yd. 2 ft. 9 




Art. 


347. 


82. 


in.; 1 mi. 204 rd. 3 yd. 
1 ft. 3 in. 
6 h. 48 min. 21:|p^ sec. a.m. 


2. 
8. 
4. 




$80. 

$18.41f. 

$322.28|. 




Art. 337. 

4 rx ^ 


5. 

6. 




• $668.85. 
$614,992. 


2. 
4. 


12 sq. yd. 

2603| sq. yd. 

20 ft. 


7. 

8. 




$356. 83^. 
$109.40. 


5. 


28 ft. 3 in. 




Art. 


348. 


6. 


eiTf 








7. 


31 sq. ft. 12 sq. in. 








8. 


13Jsq. ft. 


2. 
8. 




62 yd. ; 65 yd. 
61* yd. 




Art. 340. 


4. 




$62.60. 


2. 
8. 
4. 


90 sq. ft. 2? sq. in. 

1T4 sq. ft. 

6 ft. 


5. 
6. 
7. 




411? rolls. 

$111.78. 

24 yd. ; $66. 


5. 


18 ft. 








6. 


18 ft. 




Art. 


352. 




Art. 343. 


2. 


2 i 


ju. yd. 10 cu. ft. 


2. 


24504.48 miles. 


8. 




5 ft 


8. 


159.15 ft. 


4. 




103680. 


4. 


11733f 


o. 




109fJ| cu. yd. 


5. 


198 sq. ft. 135 sq. in. 


6. 




30 ft. 


6. 


89.36+ sq. vd. 


7. 




928 cu. yd. 


7. 


24899 536+ miles; 69.16 




A 


^^ ^^ m^ 




+ miles. 




Art. 


355. 


8. 


15.596 if sq. ft. 


o 
3. 




' 94.248 sq. ft. 
70.686 cu. ft. 




Art. 344. 


4. 




$2.24-. 


2. 


1812 A. SOP. 


5. 




23.0384 sq. yd. 


8. 


$127r5.91f 


6. 




?>^^A^^N^.^^* 



*iXM) 
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TO 


THE 




Art. 358. 


4. 


. 6.63+ ft. 


8. 


72 cords. 


5. 


204ibu. corn; 163^ bu 


3. 


6f ft. 




carrots. 


I. 


4.736 ft. 


6. 


17|f bu.; 22f bu. 


5. 


|69.37f 


7. 

8. 


$108. 
70|f bar. 




Art. 360. 


9. 


$12.53f 


2. 
3. 


24 sq. ft. 

26| sq. ft. 

1344 sq. ft. 

420 sq. ft. 

18 inches. 


10. 
11. 
12. 
13. 


$211,304. 
435HT. 
$207.36. 
$18.66f. 


6. 


14. 


$564.48. 


7. 


29 2- sq.ft. 






8. 


$16.50. 




Art. 373. 


9. 
10. 


$1.31^. 
$266,112. 


1. 
2. 


18722.34 cu. in. 

.5399—. 

488.765— bu. 

9.31-. 


11. 


198 posts; 4900^ sq. ft.; 
$156,357. 


••• 
3. 
4. 




Art. 364. 


5. 


302.4 cu. in. less. 


2. 


$118.90|. 


G. 


12 «4 cents. 


3. 


6 28 If perches. 




4 


4. 


$3380. 




Art. 373. 


5. 


57435 bricks. 




^■^B^ Vf* ^^r V ^^^V 


«. 


$1027.75. 


1. 


101 rings ; 31 gr. 


7. 


$8.25-. 


2. 


$86.13. 


8. 


$374.59yV 


3. 


Lead. 






4. 


1244 lb. 




Art. 36d. 


5. 


1.8229+. 


2. 


1178tVgal. 


6. 


145flb. 


3. 


981.55+ Imp. gal. 


7. 


$65.10. 


4. 


378f 1 cu. ft. 






5. 


7.11- ft. 




Art. 375. 


0. 


4Qj\ bar. 






7. 


22.66+ hhd. 


1. 


$121.66}. 


8. 


14.44+ ft. 


2. 


$71.05. 


J). 


13500 lb. 


3. 


£52 12 s. 9d-. 


10. 


6-j-Vgal. 


4. 


$1226.358. 


il. 


10 72+ hhd.;5644y-lb. 


5. 


1059.03 fr. 


12. 


$76.94+. 


6. 


£34 14.038. 






7. 


6937.568 marks. 




Art. 371. 


8. 


£214 8 s. 3 d— 


2. 


224.99 bu. 


9. 


17.610flb. 


8. 


9.95+ ft. 


10. 


$3886 ; 7.08 gr. rem. 
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Page 227. 



1. 

2. 
3. 
4. 

5. 

6. 12 

7. 

8. 

». 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



5544. 
13.1+ bu. 

8|yTi. 

|.31||. 

6 tons. 

cwt.22Jflb. 

123904. 

mh 

$131.25. 

$6864. 

$17600. 

30 cars. 

12f in. 

423^ loads. 

|78.88f. 

$357.86|. 

$263—. 

$1258.915. 



Art. 385. 



2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 



15. 

20. 

66. 

72. 

9. 

42. 

18. 

18. 

96 dozen. 

72 gallons. 

23 miles. 

$50. 

$7.50. 

120; 20; 24. 



Art. 385. 

WRTTTEN. 

2. 57. 

8. 150. 

4. 237. 

5. 157. 

6. 644. 



7. 

8. 

9. 
10. 
11. 



$83.10. 
$78.18. 

8.43J. 

12.61. 

.12 oz. 



12. 111b. 11^ oz. 

13. 21b. 10 oz. 5yV 

pwt. 

14. 500 bar. 

15. $216. 

16. 261 J lb. 

17. 240 A. 

18. 15 oz. 

19. 555| A. 
,20. 2 gal. 1.31 J qt. 

21. $1300. 

22. $1187.50. 



23. 



TTf 



$6250. 



Art. 386. 



2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



64. 

114. 

81. 

3. 

66|lb. 

16 bu. 

12 A. 

£10. 

24; 20; 15. 

80 ; 120 ; 0. 

60. 

$15000. 

$80. 

180 pupils. 



2. 



10^. 

$1032. 

$3606. 

1210. 

585 



o 
G' 
5 
"4' 



7. 

8. 

9. 
10. 
11. 
12. 
18. 

14. 256 A. 32 r. 

15. 11 lb. 2 oz. 2 

pwt. 

16. $2500. 

17. 2133^ A. 

18. $50. 

19. $1000. 

20. $13681.60. 

21. 2560 bar. 

22. $8100. 
28. $7500. 

Art. 387. 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
Ic. 



20%. 

25% 
33J%. 
31i%. 

11H%. 

60%. 

13J%. 

85%. 

90%. 

5%. 



Art. 387. 
■wi 



Art. 386. 

WKITTEIT. 

225. 
8. 300. 

4. 280 lb. 

5. 1520 A. 

6. V^^^» 



3. 
4. 
5. 
6. 
7. 
8. 
9. 



25%. 
20%. 
40%. 
60%. 
90%. 
45% 
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11. 33i%. 


5. 


56% 


1 of the 


12. 60%, 


12. 30|%. 




value. 


18. 18%. 


18. 16|%. 


6. 




$16. 


14. Tioss 12+%. 


14. 3l|%. 


7. 




$2L 


T» W 


16. tH%. 




Art. 394. 

■WKITI'EIT. 


Art. 403. 


16. 37|%. 

17. 46|%. 




2. $7395 paid over. 

3. $5212.08. 


18. 60%. 


2. 




20/. 


4. Com. $65.66. 


1». 36^%. 


8. 




$6.50. 


5. $6315. 


20. 10%. 


4. 




$175. 


6. $7491.09. 


21. 980 men ; 9^%. 


5. 




m^^. 


7. $521.25. 


Art. 3d3. 


6. 

7. 




$7680. 
$12728. 


8. $93.75. 


MSXTTALi. 


8. 




$6960. 


Art. 403. 


2. 20 cents. 


9. 




$1.52. 


8. $64000. 


8. $25. 


10. 




$320. 


4. $270. 


4:. 9 cents. 


11. 




11/?. 


6. $33.75. 


5. $45. 


12^ 




$2.25. 


6. $7580. 


6. $55. 


18. 




$2.25 less.' 


7. 4560 lb. 


Art. 393. 




Art. 


395. 


8. $150. 

9. My com., $970; 


•WTEUTTEN. 




M£KTAZ4. 


agent's, $582; 


2. $76.80. 


2. 




40%. 


sum paid, 


3. $3496. 


8. 




25%. 


$18430. 


4=. 108 lb. 
5. $4.50 


4. 

5. 




50%. 
60%. 


Art. 404. 


6. $6,075. 


6. 




10%. 


2. li%. 


7. $8.10. 


7. 




5%. 


3. 2J%. 


8. $.04-, 


8. 




lOMc- 


^- H%'yH%. 


9. $487.50. 


9. 




6i%. 


5. Com., 2j%; 


10. IJ/; 2|/; 3f/; 


10. 




25%. 


guaranty l|%. 


5>^;8/. 
11. 23J%; 27H%. 


d 


Art. 


39.5. 


Art. 414. 


12. i% ; 60%. 




■WKlTTiiN. 


2. $156. 


13. $5.60. 


2. 




50%. 


3. $81.25. 


U. $850. 


3. 


. 


25%. 


4. $27475. 


15. ?IM?-. 




4. 
5. 




42f %. 
8Si%. 


5. 2 shares. 

6. 54 shares. 


Art. 394. 


6. 




1131%. 

35t^%. 

20^%. 


7. $14510. 




7. 

8. 




Art. 415. 


2. $5. 


9. 




25%. 


2. $16000. 


8. $140. 


10. 




8i%. 


3. 62 shares. 


4. $26. 


11. 




8%. 


4. $112500. 
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& S60 shares. 

6« 1456 shares. 

7. 132 shares. 

8. 64 shares. 

9. 250 shares. 
10. $112000. 

Art. 416. 
2. H%. 

8. 6|%. 

4. 3% ; $100 sur- 

plus. 

5. 5}%. 

6. 20%. 

1. 12% and 15%. 

Art. 438. 

2. $4462. 

3. $19.88. 

4. $618.80. 

5. $166.25. 

6. $250.50. 
7« $636. 

Art. 439. 

2. $6000. 

3. $120.90. 

4. Face, $5500. 

5. $5400. 
(r. 87 shares. 

7. $50;prem.$560. 

8. $3610.42 + . 

9. . $100. 

10. B34 bonds. 

11. $5.12^. 

Art. 430. 
2. f%. 

8. 6|%. 

4. 2^%; 5%. 

5. 20%. 
0. 20%; 8|f^% 

gain. 

Art. 436. 

2. $5.75. 

14 



8. $3619.60. 

4 Proceeds,$7398. 
6. Profit, $262.50. 
6. $97.50 gain. 

Art. 437. 

2. 100 shares. 

8. $5000. 

4. 52 shares. 

5. 22 sh.; $128.75 

surplus. 

6. 76 shares. 

7. 64 shares ; $24 

surplus 

8. 39 sb.; $40.37^ 

surplus. 



Art. 438. 



8. 
4. 






Art. 447. 



2. 


$900. 


8. 


$329.25. 


4. 


$400. 


6. 


$206.25. 


6. 


$90. 


7. 


$5.23^. 


8. 


Sur., $50.75; 




In., $225.75. 


9.1ncrease,$11.94. 


10. 


$5062.50; rent, 




$303.75. 




Art. 448. 


2. 


■ $5000. 


8. 


$7000. 


I. 


$11975. 


5. 


$13525.75. 


6. 


$21050. 


7. 


$1160. 


8. 


85f ; 1037f 


9. 


981^-, ^Vi 



10. 124i. 

11. $4500. 

12. 237 sh.; $8.37^ 
surplus. 

18. $412.50. 

14. $429. 

Art. 449. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



70' 

5.7%.- 
The 5^6. 

Mo. 6's. 

Mich. 7's. 

7's at 90. 

5-20's. 



Art. 458. 
2. $10114.436. 

Art. 459. 

4. $147.25. 

5. $202,935. 

6. $130.20. 

7. $840.70. 

8. $61.62^. 

9. $122.95. 

Art. 460. 

2. $8400. 

8. $38000. 

4. $2700 

5. $2215564.49. 

6. $24600. 

Art. 461. 

2. .0046+. 

8. $.015 

4. .0097 + 

5. $22.25. 

Page 370. 



\ 1- 



\^v 



810 



A KEY TO THE 



8. 
8. 
4. 
5. 
6. 
7. 



8. 

9. 
10. 
11. 
12. 
18. 
U. 
15. 



2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
13. 
14. 
15. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 



1200. 

19^. 

36%. 

i%; i%. 

1%; i%. 

21%; 32%; 

14%.; 36%; 

44%. 

37}%. 

$16000. 

$510i 

$4335. 

66*%. 

$4.80. 

50 shares. 

6i%. 

An. 4T1. 



$18. 



$6. 
$108. 

$81. 

$72. 

$99. 

$90. 
$159. 

$55. 
$870. 
$459. 
$123. 



Art. 471. 



$88.20. 
$432.49. 
$247.25. 
$455. 
$18093. 
$456.84. 
$668.10. 



Art. 472. 
2. . $76.76. 



8. 

4. 
5. 
0. 
7. 

8. 

9. 
10. 
11. 
12. 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
17. 
18. 
19. 
20. 



3. 
4. 
5. 
C. 
7. 
8. 
9. 
10. 



$322.72}. 

$494.14}. 

$27.55+. 

$9.07-f. 

$.24}-f. 

$51,094. 

$559.51—. 

$410.53—: 

$127.11-h. 
$440.66+. 



Art. 473. 



$30. 

$39. 

$11.04. 

$6.93. 

$8.40. 

$3.37}. 

$16.52. 

$36.21+. 

$31.21—. 

$162.17—. 

$37.31—. 

$87.24+. 

$35.60. 

$20,125. 
$13.72. 
$7,695. 
$28.70. 



Art. 474. 



$19.80. 
$49.00. 
$17.00. 
$26.88. 
$50.96. 

$101.25. 
$41.85. 



Art. 475. 
2. $57,613. 



8. $T60.26-. 

4. $349.53—. 

5. $2813.11 

6. $847.19. 

7. $1621 24. 

Art. 476. 



2. $150. 

8. $250. 

4. $25. 

5. $40. 

6. $300. 

7. $200. 

8. $3000. 

9. $1000. 
10. A, $1000 ; B, 

$1500. 

Art. 476« 

"WRITTSXT 

2. $2100. 

3. $72. 

4. $472.50. 

5. $2016. 

6. $1565.19. 

7. I $2496.37+. 

8. $15000 ; $5000. 

Art. 477. 



2. 

4. 
5. 
6. 



, 8 years. 
5 years. 
4 years. 
7 years. 
12 years. 
i. 8 years. 

8. 20 yr.; 30 yr.; 
40 yr. 

9. 20 yr.; 16| yr.; 

12i yr.; 8 yr. 

10. 40 yr.; 20 yr.; 

10 yr.; 8 yr. 

11. $200; 5 years. 
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Art. 477. 



2. 2 yr. 4 mo. 
8. 5 yr. 6 mo. 

4. I yr. 1 mo. 18 da. 

5. 15 yr. 4 mo. 24 

da. 

6. Syr. 9 mo. 12 da. 

7. 9yr. 9 mo. 9 da. 

8. Prin., $680; 

time, 4 yr. 6 
mo. 

9. Prin., $960; 

time, 6 yr. 8 
mo. 

Art. 478. 



Page 281. 



2. 10%. 

3. 5%. 

4. 6%. 
6. 6%. 

6. • 6%. 

7. 5%. 

8. 6|% ; 13J% ; 

16|%. 

9. 10%; 16f%; 

5%; 4%. 

10. 10%; 8%; 5%; 

11. Prin.,$400;5%. 
Art. 478. 



2. 5%. 

8. 7%. 

4. 6%. 

». 9%. 

6. 6%. 

7. $1800; 7%. 

8. Prin., $2650; 

Rate, 8i%. 



1. A,$40; B, $160. 

2. O,$390; D,$520. 

3. $80. 

4. C,$300;D,$100. 
6.A,$120;B,$180; 

C, $60. 

6. Each $1200. 

7. A, $800; B, 

$1200. 

8. A, $2000 ; B, 

$500. 

9. $150. 

10. Store, $5000; 

house,$I0000; 
farm, $30000. 

11. 16000. 

12. A, $4500; B, 

$4000. 
18. Farm, $1800; 
house, $600. 

14. Hor8e,$84;cow, 

$14. 

15. Harness, $36; 

carriage,$108; 
horse, $216. 

Art. 487. 

1. $227,325. 

2. $787.17. 
8. $6(54.41. 

4. $749.70. 

5. $483.44. 
e. $609.10. 



Art. 489. 

2. $252.90. 

8. $1038.69. 

4. $1432.73. 

Art. 492. 
2. $4389.58. 



8. 
4. 
5. 

6. 



$808.25. 

$7910. 

$6414.66. 

$3320.72. 



Art. 493. 

1. $3997.597. 

2. $2953.592. 
8. $396.89. 

Art. 496. 

2. $900. 

3. $1460. 

4. $1725.14+. 
6. $79.87—. 

6. $4.77+. 

7. $758.93—. 

8. $545.82. 

9. $2249.07. 

Art. 505. 

2. $3.20|. 

8. $948.1125. 

4. $867,735. 

6. $13.50. 
«. Dis., $11,596+. 

7. Dis., $1.76. 

8. Dis., $18.68+. 

Art. 506. 

2. $1010.10. 

3. $2030.456. 

4. $5050.505. 
6. $2000. 

6. $730.00. 

7. $1038.96. 

8. $060. 



Art. 507. 



\ 



2. 
8. 
4. 
5. 



90 days 
30 days. 
53 days. 
May 11. 
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Art. 508. 



2. 
8. 
4. 



6%. 
8%. 



Art. 509. 

2- 8^%. 

8. 5Hi%. 

o. Dim., $1.80 ; 

mir., $20. 
6. Div., $123.60. 

rate, 7m%- 

Art. 510. 

2. $108.50. 

8. $135.06i. 

4. $108.76. 

6. $276.26. 

G. $286.82. 

8. $1559.22. 

9. $885.65. 

10. $1131.57. 

11. $42.90. 

Art. 524. 

8, $4714.375. 

4. $3535. 

5. $7361.25. 
«. $1503.75. 
7. $4556.25. 



Art. 525. 

$2600. 

3. $600. 

4. $40.50. 

5. $4814.81. 

6. $1474.906. 

7. $1474.91. 

8. $1500. 



2. 



8* li% premiam. 
4. l|% discount. 

Art. 533. 

2. $2420. 

8. 695.91— taels. 
4. $1058.40. 

6. 2814 roubles. 

6. 6247.50 francs. 

7. 4266.66 rm. 

8. $1806.331. 

9. $1153.584. 

10. $67.20. 

11. $385,314-. 

Art. 535. 

8. 1600 roubles. 

4. $11.95. 

5. $1288.83. 

6. $13.58^. 

7. 4332.45 marks; 

circular by 
165.79 marks. 



Art. 546. 



Art. 526. 

2» H% premium. 



2. 

8. 
4. 
o. 
6. 
7. 
8. 
9. 



1. 
2. 
8. 
4. 
5. 
6. 
7. 
8. 
10. 



11. H 

12. 3 

13. 72. 

14. 9. 

16. ih 

16. H- 

18. xV 

Art 568. 

1. 2. 

2. 16. 
8. 84. 
4. 45. 

6. 63. 
8. 38 yd. 

7. 140 lb. 

8. f 

9. 17.68. 

Art. 565. 



$288. 

$168. 

$295.80. 

$411.16. 

$5771.04. 

$107.45. 

$1994.25. 

$12.15. 



Art. 555. 



4. 

6. 

5|. 

8. 

tVt- 

H- 
1. 



2. 

8. 

4. 

5. 

8. 

7. 

8. 

9. 

10. 

11- 

12. 

18. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 



2 



$1500. 
36 yd. 
$9900. 
$15. 
58.50. 
135. 
40. 
325. 
135 men. 
$18. 
90^ bu. 
$155.25. 
h. 2^ min. 
$912.50. 
4| days. 
42 raeift 
20^ ft. 
$7.50. 
$91.20. 
189^ days 
14 days. 
$1105.50. 
6| days. 
$1476 
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2«. 


6f oa. 




Art. 579. 


27. 


7 mo. 






28. 


$6.94|. 


2. 


$2325. 


29. 


30. 


3. 


$6168.75. 


30. 


1440 men. 


4. 


$12963.27. 








\%. 




Art. 567. 






1 


14. 






• ^ 


m A • 

20. 




Art. 580. 


a. 


3. 






4. 


16. 


2. 


2i%. 


5. 


H- 


S. 


3H. 






4. 


li%. 




Art. 569. 






2. 


$567. 




Art. 581. 


8. 


125 cows. 






4. 


I405J. 


2. 


$137.50; $123.75. 


0. 


9 men. 






6. 


27 days. 


8. 


$0.80. 


7. 


42 men. 






8. 


|l.40|. 






9. 


104j days. 




Art. 583. 


10. 


2 1 1 days. 






11. 


$T.93+. 




( $1033.33}. 
$1666.661. 


12. 


$I82.85f 


2. 


13. 


240 cows. 






14. 


5^ days. 






15. 


180 men. 




Art. 590. 




Art. 578. 


2. 


$204 ; $216 ; $180. 


2. 


$97.60. 


8. 


$900; $600; $300. 


3. 


$243.75. 


4. 


A, 25iJ; B, 19A; C, 15ii 


4. 


$66.87i. 


5. 


A, $500; B, $700; 


5. 


$3.41. 




C, $1200. 


6. 


$80406.25. 


6. 


A, $2048; B, $2304; 


m 


f $6390.62}. 
($18609.37}. 




C, $1728. 


7. 


7. 


Wife, $1400 ; son, $2800 ; 


& 


$18. 




daughter, $3600. 
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8. A, $3300 ; B, $3000 ; C, 

$3200. 

9. A, $1625 ; B, $1325 ; C, 

$5000. 
10« A, $480 ; B^ $360 ; C, $110 
per acre. 

Art. 593. 

2. A's, $113.94; B's, $162.06; 

C's, r212.70. 

3. $12.60; $19.20; $15 60; 

$15. 

4. $30. 

5. $2400; $126Q; $360. 

6. A's, $1440 ; B% $2385. 

7. A, $13 ;B, $18; C, $20.70. 

8. A% $585 ; B% $845. 

9. $7000 i $8400 i $4480. 

Art. 593. 

2. A, $5000 ; B, $2500. 

8. A, $8108; B, $4192. 

4. A, $8603.48 ; B, $3996.52. 

5. A, $8880.27 ; B, $5075.64; 

C, $2744.09. 



Art. 599. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 



4^ mo. 

4|mo. 

Qj\ mo. 

June 11. 

7 mo. 

6^ mo. 

May 1. 



Art. 600. 

2. Term of credit, 83 days ; 

equated time, Sept. 3. 

8. Oct. 15. 

4. Feb. 23. 



2. 
8. 



Art. 601. 

10 mo. 
11 mo. after due. 



4. 
5. 



2. 
3. 
4. 

5. 



1. 
2. 



1. 
2. 
8. 



7 mo. ieifter borrowing. 

36 days. 

Art. 603. 

Bal., $450 ; Jan. 23. 

Bal., $205; July 31 
Face, $475 ; int. from 

March 8th. 
Bal.,$900;Dec. 18, 1871. 

Art. 605. 

$200.60. 
$150,171. 

Art. 606. 

$4524.44; Nov. 20. 
$4960.44; Sept 23. 
$597.8375; March 13 

Art. 614. 



1. 

2. 

8. 

4. 

5. 

6. 

?• 

8. 

9. 
10. 
11. 
12. 
18. 



2. 
3. 
4. 

5. 

6. 
7. 

8. 



3 times. 

5 times. 

6 timed. 
5th power. 
7th power. 
8th power. 
9th power. 

12th power. 

8. 

12. 

20. 

H 
12. 



Art. 614. 



225 
1024. 

5776. 
42025 

2744. 

42875 

300763. 



NORMAL UNION ABITHMETIO. 



215 



9. 970299. 

10. 2025, 

11. 13824. 
12« 2085136. 

18, m, 

U. 8«. 

16. 7». 

16. 12». 

17. (i)^ 

18. 1953jt. 

19. 208.5136. 

20. 1.953125. 

21. 57720.0625. 

22. 4». 

28. ay. 

84. (2.5)10. 

26. (3.3)«. 

Art. 616. 

2. . 784. 

8. 1156. 

4. 1521. 

5. 2116. 

6. 3249. 

7. 6084. 

8. 7921. 

9. 9409. 

10. 218089. 

11. 494209. 

12. 4020025. 
18. 21418384. 

Art. 620. 

8. 1728. 

4. 4096. 

5. 5832. 

6. 12167. 

7. 39304. 

8. 46656. 

9. 74088. 

10. 274625. 

11. 592704. 

12. 34965783. 



Art. 631. 



2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10 
11. 
12. 
18. 
14. 
15. 
16. 



16. 
210. 
180 

24. 

36. 

84. 

12. 

36. 

12. 

42. 



Art. 631. 



8. 

6. 

4. 
25. 

3. 

4. 

2. 

3. 

8. 

6. 

6. 

7. 

18. 

144. 

16. 

6. 



Page 364. 



1. 
2. 
8. 
4. 

5. 

6. 
7. 

8. 

9. 
10. 
11. 



16. 

25. 

27. 

36. 

49. 

64. 
243. 
216. 
343. 
512. 
625. 



12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 



8401. 



2. 
8. 
4. 
5. 
6. 
7. 



2. 
8. 
4. 
5. 
6. 
7. 
8. 



2. 
8. 
4. 

5. 
6. 
7. 

8. 
9. 




Art. 636. 



480 rods. 

64 la. 

5900. 

97. 

$2560. 

95. 

Art. 641. 

69. 

60 ft. 

1350. 

240. 

18 ft, 

117 ft. 

224 ft. 

Art. 643. 

36 times. 

40 ; 32. 

10 ft. 

63ird.; 40 rd. 

4 cb.; 15^ li. 

80 gal. 

l|h. 
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X KET TO THE 





Art.«47. 


8. 


21ilb. 


I 6. 11 mi. 152 rd; 


1. 

2. 




25 


4. 


173.58 bu. 


4 yd. 




27 


5. 


24 ft. 


7. 10mi.309*Jj-rd. 


Of. 

8. 
4. 
5. 




mm 9 • 

35. 
38. 
42. 


6. 259^ lb. 

7. About 1128.. 


Art. 670. 




8. 4.5 


in. nearly. 


2. 1536. 


6. 

7. 




56. 
67. 


Art. 


654. 


3- T^- 


8. 




74. 


2. 


5. 


5. 536870912. 


9. 




83. 


3. 


3. 


6. 3486784401. 


10. 




95. 


4. 


12. 


7. $80000. 


11. 




123. 


5. 


5. 


8. $104{<5.76. 


12. 
13. 




137. 
104. 


6. 
7. 


4. 

4. 


Art. 671. 


14. 




345. 






2. 624. 


15. 




507. 


Art. 


661. 


3. 126. 


16. 
17. 




7.3. 


2. 


37. 


4. 363. 
6. $2657.20. 


18. 




6.38. 


3. 


87. 

O A 


6. $20971.51. 


19. 




1.5873+. 


4. 
5. 


30. 

25/. 

$225. 


7. 2d. $71722.03 


20. 




1.7099+. 


more. 


21. 




1.8171+. 


6. 


8. $42949672.95. 


22. 




.873+. 


Art. 


663. 


Art. 673. 




Art. 


64S. 


2. 


10. 


2. 1. 


4. 


231. 


8. 1234. 


3. 


13 cents. 


3. ^ 


5. 


327. 


9. 85.9. 


4. 


10 miles. 


4. i. 


6. 


345. 


10. 2438. 


M . 


^rm ^^ tf^ 


5. 24 ft. 


7. 


652. 


11. 2035. 


Art. 


663. 


6. Hi- rods. 


12. 
13. 




1.598. 
25.46. 


2. 
3. 


3. 
$5. 


Art. 681. 




Art. 


«50. 


4. 


2 years. 


2. $3304. 

3. $3240. 


1. 




40 ft. 


Art. 


664. 


4. $5452. 


2. 


54T6 sq. ft. 


2. 
3. 
4. 


57. 

12 years. 

31 days. 


5. $4840. 


3. 
4. 
5. 


12150 sq. ft. 
11.4 ft.- 
35.9 in.— 


Art. 683. 
2. $2076.92. 


6. 




3.962 ft.+ 


A ^ 


^A ^A ^^ 


3. $6350. 


7. 




$16.85. 


Art. 


665. 


4. $6612.24. 




Art. 


653. 


2. 
3. 


680. 
312 mi. 


5. $305.19. 


2. 


2d is 


125 times 


4. 


$84.75. 


Art. 684. 




1st. 


5. 


21; 78. 


2. • $1700.48. 
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8. $3021.78 4. $1830.48. 
6. _ $1904.39. 

Art. 685* 
2. $3725.88. 3. $3220.84. 
i. 2d, $6.93. 6. 2d, 99.21. 

Art. 688. 

2. 19; 26. 8. $15; $20. 
4, 10 ; 5. 

Art. 688. 

WRITTBIT. 

2. 151; 276. 3. tVt; iVr. 
4. $4109 ; $4867. 
6, $4000 ; $3500 ; $2500. 

Art. 689, 

2, 6; 36. 3. 10 ft.; 50 ft. 
4. 7; 14; 42. 

Art. 689. 

2. $287; $41. 

3. $15160; $60640. 

4. A, $2870; B, $7175; C, 

$1435. 

5. $11840; $18944. 

Art. 690. 

MEITTAI.. 

2. J., 60 ; M., 50. 

3. J., $50; W., $40. 

4. 12i ft.;87ift. 

Art. 690. 

WRITTEN. 

2. $4200 ; $3360. 

3. M's, 4550 ; N's, 3900. 

4. 144 bu. corn ; 90 bu. oats. 

5. 750 bu. corn ; 1750 bu. 

wheat. 

Art. 691. 

MENTAIi. 

2.. 10; 15. 

8. Vest, $10; coat, $26. 

4. Ist, 49JgaL;2d,115Jgal. 





Art. 691. 




WRril'JsilT. 


2. 


2000 bu.; 1800 bu. 


3. 


270 ; 240. 


4. 


40T'y lb. silver; 39A lb. 


• 


lead. 


5. 


$1300; $800. 




Art. 692. 




MEMTAIi. 


2. 


35 girls ; 25 boys. 


3. 


4; 8; 12. 


4. 


300 ; 400 ; 500. 


5. 


32 ; 36. 


6. 


»;H. 


7. 


A; A. 




Art. 692. 



WRITTEN'. 

2. 14838 ft.; 17311ft. 

3. $28800; $36000. 

4. $12366; $13740. 

5. $15056; $26348; $33876. 

6. '3144 lb.; 2620 lb. 

7. 4590; 5100; 6120. 

8. $1800; $2000. 

9. $84504; $88025; $90540. 
10. $1980; $2079; $2200; 

$2268. 







Art. 694. 








MENTAL. 




2. 


90. 




4- 192. 


3. 


10. 




5. $80. 


6. 




Art. 694. 

WRITTEN. 


2. 


2. 


56. 


6. 


$18.60. 


3. 


$2.80. 7. 


$10.80. 


4. 


$3.30. 8. 


96. 


5. 


240. 


9. 


501 mo. 


10, 
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Art. 697. 

2. 84*^ 

8. 76f^. 

4, 12 car. 

6. 79%. 

«• $30.50. 

Art. 698. 

2. 6; 4; 2; 6. 

8. 1;1;2;2. 

4. 1;1;3. 

o. 27; 15; 15. 

6. 9; 2; 3. 

7. 40; 15; 6; 7. 



2. 
3. 
4. 

5. 



2. 
3. 



Art. 699. 

16 of each 
36 of each 
20 lb. at 14^ 
32 lb. at Idf 
42 lb. at 70f; 
35 lb. at 50^. 
6. 250 3-cent; 50 
5-cent;5010- 
ceut. 

Art. 700. 

8;36;20;4. 
24; 18; 6; 18. 
4. 40; 10; 20; 30. 
6. 30; 18; 12; 42. 
6. 800; 300; 100; 
140. 
20 oues ; 10 
twos ; 4 fives ; 
28 twenties, 
f Sheep, 5, 10, 
15. 
Calves. 42, 

24,6. 
Pigs, 53, 66, 
79. 

Art. 704. 

!• $16000. 

2, $54.50. 



7. 



8. 



v 



A KEY TO THE 

a ( $135.94VW. 
^ I $94.05iWr. 

Art. 709. 

2. $568.50. 

3. $360. 

4. $993.12Uess. 

Art. 710. 

2. $2880. 

3. $4485.28 loss. 

4. $2472.74. 

5. GaiQ, $9256.97; 

$864.22. 

Art. 719. 

2. $5498. 

3. $675.60. 

4. $84. 

Art. 720. 

2. $2400 ; $4293. 
8. $2400; $3828. 

4. $4600 ; $5341.- 

08. 

5. $500; $2960. 

Art. 721. 

2. $2597.427. 
8. $3806.46. 
4. A^s $255.60. 

Art. 722. 



2. 
3. 



23.43%. 
20.29%. 



Art. 723. 

2. $58.88; 9.25%. 

8. Inst., 7.54% ; 

gross, 9.47%. 

Art. 7413. 

1. 1 A. 65 P. 

2, 13 A. 57* P. 
8. 1737 A. 
4. 29 A. 8 P.— 



Art. 747. 

1. 40 sq. yd. 

2. 1248 A. 
8. 88 A. HOP. 

Art. 748. 

1. 36 sq. ft. 

2. 146 sq. ft. 3 sq. 

in. 
8. 15 sq. ft. 
4. 34 A. 85 P. 

Art. 749. 

1. 35 sq. ft. 35 sq. 

in. 

2. 72 A. 66 P.- 

Art. 752. 

1. 78.54 in. 

2. 50.2656 rd. 
8. 141.372 rd. 

Art. 753. 

1. 12.732 ft 

2. 25 ft. 

Art. 754. 

1. 490.875. 
2.10l7.8784sq.in. 
8. 2578.23 eq. rd. 

Art. 755. 

1. 9.899 in. 

2. 45.0158 in. 

Art. 756. 

1. 251.328 sq. in. 

2. 23.562 sq. ft. 

Art. 761. 

1. 1050 sq. in. 

2. 1090.66 sq. in. 

Art. 762. 

1. 270cu. ft. 

2. 2217.02 cu in. 
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Art. 765. 



1. 

8. 



1 62 sq. ft. 
750 sq. ft. 



Art. 766. 



1. U72 cu. ft. 

2. 637.376 cu. ft. 

Art. 769. 

1. 226.1952 sq.ft. 

2. 1884.96 sq. ft. 

Art- 770. 

!• 3015.936 cu. ft. 
2. 418.88 cu. ft. 

Art. 773. 

!• 1280 sq. in. 
2. 9.35935 sq. yd. 

Art. 774. 

1. 301.5936 cu. in. 

2. 63.664 cu. ft. 

Art- 777. 

1. 960 sq. ft. 

2. 628.32 sq. ft. 

Art. 778. 

1. 95 cu. in. 

2. 5277.888 cu. ft. 

Art. 781. 

1. 1809.5616 sq.in. 

2. 28952.9856 sq. 

in. 

Note. — For answers 
■ee page 280. 



Art. 782. 

1. 113.0976 cu. in. 

2. Surface, 

201062400 sq. 
mi.; contents, 
268083200000 
solid mi. 

Art. 783. 
1- 12.124 in. 



Art. 800. 



1. 



2. 



$4,825. 
$9.16f. 
8. 80.31 fr. 

4. 195.595 fr. 

5. 185.184 gr. 
6- 1 lb. 3 oz. 8 pwt. 

7- 2 lb. 2 oz. 190.49 

gr. 

8. 31.104 G. 

9. 4479.004 G- 

10. 5443 234 (jl. 

11. 80.38 ft. 

12. 149.3216 yd. 

13. 109.73 M. 

14. 3822.199 M. 
16. 2 mi. 155 rd. 5 

ft. 10 in. 

16. 6195.9867 M. 

17. 3.01 A. 

18. 17043 sq. yd. 

19. 12A. 78 1312P. 
•20. 1214.574 A. 
21. 228.744 A. 
2i>. 1624.5636 cu. ft. 
28. 7585.2993 cu. ft. 

to Gauging and Review of Mensuration 



24. 3.624 S. 

25. 12.458 S. 

26. 9 gal. 2qt 

27. llgal. 3qt.lpt, 
tS. 90.844 L. 
Id. 138.16 L. 

80. 229.07 L. 

81. 1 bu. 3 pk. 3 qt. 

Page 491. 

1. 400. 

2. $54,625. 
8. |16.40g. 

4. $10546+. 

6. 124559,9 lb. 

6. $1875. 

7. 36.75. 

8. 459.77+. 

9. 4.555 days. 

10. 112. 

11. 195.54— fp. 

12. $10185.90. 
18. 160 kilometers. 
14. $476.80. 
15.4800 kilometers. 

16. $66.91i. 

17. 20 hours. 

18. 12 hours. 

19. $5.71+. 

20. $13475. 





Page 


422. 


!• 




$653.89. 


2. 




$2.46. 


8. 




$316.48. 


4. 




$26.80. 


5. 




$357. 


6. 




$369.78. 


7. 




$92.40. 



PART IV 

ARITHMETICAL ANALYSIS. 

MENTAL AND WBIITEN EXERCISES. 

Many of these problems are so old, and present such an excellent 
combination of conditions as to be regarded as classic. No one can 
claim to be a good arithmetician, who cannot readily solve them. 
They are named from the tirst problem in the case, whicn is the earli- 
est form in which they appeared. 

The first and second problems in each case may be solved mentally, 
the others on the slate or blackboard. These problems will be found 
to aObrd a most valuable drill for those who have time for them. 

CASE I. 
Workitig I^roblems. 

1. A can do a piece of work in 4 days, and B can do it in 
6 days \ in what time can both do it ? 

Solution. — If A can do it in 4 days, in 1 day he can do J of it; and 
if B can do it in 6 days, in 1 day he can do J of it, and they together can 
do \ plus i, which is y*j of it, in 1 day ; hence they will do -^^ of in J of 
a day, and they will do |J of it in ^^^ or 2| days. 

2. A can build a boat in 8 days and B in 1 2 days ; in what 
time can they together build it? Ans. 4|^days. 

8. A quantity of flour lasts a man and wife 9 days, and 
the wife alone 27 days ; how long would it last the man 
alone ? Arts, 13^ days. 

4. A, B, and C can mow a field in 8 days, A and B can 
do it in 12 days, B and C in 15 days; in what time could 
each alone do it? Arts, A, \\\\ B, 40; C, 24. 

CASE II. 

Laboring JProble'ins. 

1. A receives $3 a day for his labor, and pays $1 a day for 
his board, and at the expiration of 50 days has saved $70 ; 
how many days was he idle ? 

Solution. — Had he labored the 50 days he could have sa red 50 times 
$2, or $100, hence he lost by his idleness $100 — $70, or $30. Bach day 
he was idle he lost $3, hence to lose $30 he must have been idle as many 
dMjrs as $3 is contained times in $30, \v\\ic\\ i% IQ d^3%. 
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£• A agrees to labor for $2.50 on condition that he should 
forfeit 50 ct. every day he is idle ; at the end of 100 days he 
receives $190 ; bow many days was he idle If Ans. 2Q. 

B. A boy agreed to carry 150 oranges to market for I^ ct. 
each, on condition that he should forfeit 4 ct. for each one he 
ate ; he received $1.70 ; how many did he eat ? Ans. 10. 

4. A girl agreed to carry 80 glasses to the depot for 2^ 
cents each, on condition that she should forfeit 12^ ct. for 
every one she broke ; she received 20 ^t.; required the num- 
ber she carried safely. Ans, 6>^. 

CASS II£. 

Sea Water Problems* 

1. If 80 lb. of sea water contain 2 lb. of salt, how much 
fresh water must be added to these 801b. so that 101b. of the 
new mixture may contain ^ of a pound of salt ? 

Solution. — If 10 lb. of the mixture contain ^ lb. of salt, to contain 

1 lb. of salt will require 6 times 10 lb. or CO lb. of the mixture, and to con- 
tain 2 lb. of salt it will require 2 times 60 lb., or 120 lb. ; hence there 
must be added 120 lb. — 801b., or 40 lb. 

2. If 100 lb. of sea water contain 3 lb. of salt, how much 
water must be added to these 100 lb. so that 20 lb. of the new 
mixture may contain ^Ib. of salt? Ans. 201b. 

B. In a mixture of silver aod copper consisting of 60 oz. 
there are 4 oz. of -copper ; how much silver must be added 
that there may be | oz. of copper in 12 oz. of the mixture ? 

Ans, 12 oz. 

4. In a mixture of gold and silver consisting of 100 oz. 
there are 6 oz. of silver ; how much gold must be added that 
there may be f oz. of silver to 10 oz. of gold ? Ans, 56 oz. 

CASE IV. 

CfOw Problems. 

1. Suppose that for every 4 cows a farmer has he should 
plow an acre of land, and allow oae acre of pasture for everj 

2 cows ; how many cows could he keep on 30 acres ? 

Solution.— If fdr 4 cows he plows 1 acre, for 1 cow he plows \ of an 
acre ; and if for 2 cows he pastures an acre, for 1 cqw \\^ ^^^X^Gl-ka \ ^"v 
an acre; hence 1 cow requires i+ i or % o^ axv «uct^, a.w'i orcv'^Vi ^>«.^^»\^ 
couJd keep as many cows as J is conUuned tiinea Vtv ^Vi, o\ \^ ^jkjw^- 
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& Suppose that for every 5 cows a farmer has be plows 1 
acre of land, and allows 1 acre of pasture for every 4 cows; 
how many cows could he keep on 54 acres ? A7is. 120 cows. 

B« Suppose that for every 6 cows a farmer has he plows 2 
acres, and pastures 2 acres for every 10 cows; how many 
cows could he keep on 64 acres? ' A718. 120 cows. 

4. A farmer has 110 acres ; he plows 3 acres for 7 cows and 
pastures 4 acres for 9 cows ; how many cows did he keep, 
and how many sheep, if | of the number of cows equals | of 
the number of sheep ? Ana. 126 cows; 210 sheep. 

CASS y. 

CkynibinatUyn Problems. 

\. A has $80 in gold and silver, and for every $3 of gold 
he has $2 of silver ; how much gold must be added that for 
every $4 of gold there may be $2 of silver? 

Solution. — ^Sinoe the gold is to the silver as 3 to 2, we find there are 
$48 of gold and $32 of silver. After the addition to the gold, there will 
be twice i\a much gold as silver, hence there will be 2 times $31^, or $64 
of gold, and hence there was added $64 — $48, or $16 of gold. 

2« A boy has 150 apples and pears, and he has twice as 
many apples as pears; how many apples must he buy to 
have three times as many apples as pears ? Ams. 50. 

3« A farmer has 100 ducks and geese; for every 2 ducks 
he has 3 geese ; how many ducks must he buy that he may 
have 2 ducks to 1 goose ? Ans. 80. 

4. A drover has 280 animals, consisting of horses and 
cows ; and for every 3 horses there are 4 cows ; how many 
cows must he sell that there may be 4 horses to 3 cows ? 

Ana, 70. 

CASE VI. 
Fish JProblems. 

1. The head of a fish is 20 inches long, the tail is as long 
as the head and -^ of tbe body, and the body as long as the 
head and tail both ; required the length of tbe fish. 

Solution. — ^By the conditions, J of the length of the body, plus 20 
ifWies, equals the length of the tail,' and this, plus 20 inches, tiie length 
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of tlie head, equals i of t}ie length of the body, plus 40 mches, which 
e(^ual8 } of the length of the b^y ; then f of the length of the body 
minus I of the length of the body, wliich is ^ of the length of the body, 
equals 40 inches ; the length of the body equals 2 times 40 inches, or 80 
inches, and since the body is as long as the head and tail both, the length 
of the lish equals twice 80 inches or 100 inch^. 

2* The head of a fish is 24 inches long, the tail is as long 
as the bead plus ^ of the length of the body, and the body is 
as long as the head and tail both ; required the length of the 
fish. Ans, 144 inches. 

8. The tail of a fish weighs 12 ounces, the head weighs as 
much as the tail plus ^ of tbe body, and the body weighs as 
much as the head and tail both ; required tbe weight of the 
fish. Ans. 64 oz. 

4. The tail of a fish weighs 36 ounces, the head weighs 12 
ounces more than the tail plus | of the body, and the body 
weighs as much as the head and tail ; required tbe weight 
of the fish. Ans. 17^ lb. 

CASE vn. 
Boat JProblems. 

1« Twelve men hire a boat for sailing, but by taking in 8 
tnore persons the expense of each is diminished by $^; what 
did tbe boat cost ? 

m 

Solution. — If the expense of 1 is diminished $J, the expense of 12 is 
diminished 12 times $^, which is $6, which the 8 men pay. If 8 men 
pay $6, one man pays \ of $6, which is $|, and 124- ^^ or 20 men, pay 
20 times $|, which is $15. Hence they paid $15 for the boat. 

2* Sixteen men hire a coach for a certain sum, but by tak. 
iug in 4 more persons the expense of each is diminished $^j 
what did they pay for the coach ? Ans. $10. 

8« A company of 12 persons agree to buy a manufactory, 
but 4 of the company withdrawing, the investmentof each is 
increased $480 ; what did the manufactory cost? 

Ans $11520. 

4. A company of 50 persons engage dinner at a hotel, but 
before paying the bill 10 of the company withdraw, by which 
each person's bill was increased 25 ct.; what was the bill ? 
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CASK vm. 

Coach l^rohletns* 

!• How far may a person ride in a coach going at the rate 
ofl2 miles an hour, provided he is gone but 10 hours, and 
walks back at the rate of 8 miles an hour t 

S01.UTION. — ^If be goes 12 miles ai;i hour, he will go 1 mile in ^V of an 
hour, and if he returns 8 miles an hour, he will return 1 mile in f of an 
hour; hence to go and return a mile, takes ^^ + J> or ^^ of a hour. There- 
fore in 10 hours he can go and return as many miles as ^\ is contained 
limes in 10, or 48 miles. 

2« How far may a person ride in a carriage, going at the 
rate of 8 miles an hour, provided he is gone 11 hours and 
walks back at the rate of 3 miles an hour ? Arts, 24 mi. 

8. How far may I ride in the cars, going at the rate of 24 
miles an hour, supposing I am gone 14 hours, and return at 
the rate of 4 miles an hour ? Ans, 48 miles. 

4. A boat whose rate of sailing is 12 miles an hour sails 
down a river whose current is 8 miles an hour ; how far 
may it go that it may be gone I^ hours ? Ana. 90 miles. 

CASE IX. 

Anitnal l^roblema, First CUxss. 

!• A farmer bought a certain number of sheep for $400 ; 
had he bought 20 more for $3 less each they would have 
cost $500 ; how many did he buy ? 

Solution. — By the conditions of the problem, the 20 more at $3 less 
each, cost $500 — $400, or $100, hence one at $3 less each cost ^^ of 
$100, or $5, hence the price of those purchased was $5-|-$3, or $8 ; and 
since all cost $400 he purchased as many as $8 is contained times in 
$400, which are 50. 

2. A farmer bought a certain number of cows for $1 000 ; 
had he bought 22 more for $5 less each they would have 
cost $1440; how many did he buy? Aub, 40. 

8. A drover bought a certain number of horses for $4500; 
had he bought 10 more at $15 more each they would have 
cost $6150 ; how many did he buy? Arts, 30. 

4. A drover bought a certain number of mules for $18000; 
bad he bought 15 more at $20 less each they would have 
cost $20700; how many did be bviy ? Ans. 90. 
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CASS 2. 

m 

Cup and Cover Problems* 

U A person has 2 silver cups, and only one cover for 
both. The first cup weighs 12 ounces. If the first cup be 
covered, it will weigh twice as much as the second, but if 
the second cup be covered it will weigh 3 times as much as 
the first ; required the weight of the second cup and cover 

Solution. — By the last condition of the problem 3 times 12 ounces, 
or 36 ounces, equals the weight of the second cup and cover, wliich, 
added to 12 ounces, the weight of the first cup, equals 48 ounces, the 
weight of the two cups and the cover. By the second condition of the 
problem, twice the weight of the second cup equals the weight of the 
first cup and cover, which, added to the weight of the second cup, equals 
3 times the weight of the second cup, which equals the weight of all, or 
48 ounces. K 3 times the weight of the second cup equals 48 ounces, 
etc. 

2. A farmer bought a horse, colt, and saddle ; if the horse 
be saddled it will be worth 4 times as much as the colt, and 
if the colt be saddled it will be worth ^ as much as the 
horse; what is the value of each, if the colt is worth $60? 

Ans, Horse, $225; Saddle, $15. 

3* A man bought a house, store, and barn ; the barn cost 
$1200, the house and store cost 5 times as much as the barn, 
and the store cost ^ as much as the house and barn ; required 
the cost of each. Arts. House, $4200; Store, $1800. 

4. A lady has two silver cups and only.one cover for both ; 
the first cup weighs 20 ounces, and if the first cup be cov- 
ered it will weigh 3 times as much as the second, but if the 
second cup be covered it will weigh 4 times as much as the 
first ; required the weight of the second cup and cover. 

Ans, Cup, 25 oz. ; cover, 65 oz. 

CASE XI. 

Chess JProbletns. 

1. A, at a game of chess, won $120, and then lost ^ of 
what he had, and then found he had 3 times as much as at 
first ; how much had he at first ? 

Solution. — After losing J there remained | of what he had after 
winning, which was 3 times what he had at first, and once what h^ VvsiA 
at first IS J of what he then had; hence Ihft d\feeteacfe\ifc\:sK^«a. \'«s^^ \ 

15 
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of what he had after winning $120, eqaals what he had increased hU 
money ; hence } of what he had after winning equals $120, and \ of 
what lie then had, which is what he at first had, is ^ of $120, or $40. 

2* A lady at a game of chess won $450, and then lost ^ 
of what she had, and then found she had 4 times as much as 
at first ; how much bad she at first ? Ans. $90. 

S. A merchant lost $1400 of his stock, and the next year 
gained | as much as remained, and then had | as much as 
at first ; how much was his stock at first ? Ann. $2400. 

4* A and B in business lost $2600, and the next year 
gained f as much of their stock as remained, and then had 
^ as much as at first; bow much had each at first, their 
shares being as 2 to 3 ? Ans. A, $2000 ; B, $3000. 

CASS XII. 

Animal JProblerns, Second Class* 

!• A man bought a number of sheep for $1200; 20 of 
them having died, he sold | of the remainder for cost and 
received $600 ; how many did he buy ? 

Solution. — If } of the remainder cost $600, \ of the remainder cost 
$200, and | of the remainder cost $800. Since all cost $1200, the 20 
cost $1200--$800, or $400, hence one cost $20, and for $1200 he bought 

2* A farmer bought a number of hens for $37.50 ; 18 of 
them having died, he sold § of the remainder for cost and 
received $19 ; how many did he buy? Ann. 75. 

8. A drover bought a number of cows for $6250 ; 50 of 
them having died, he sold f of the remainder for cost and 
received $3000; how many did he buy ? Ans, 250. 

4* A bought a number of horses, and having lost 20, he 
sold f of the remainder for cost and received $3360, which 
was $7440 less than all cost; how many did he retain? 

Aiis. 42. 

CASE XIII. 

Partnership Problems. 

1. Two men, A and B, are in partnership and gain $1600; 
A owns \ of the stock, plus $2400, and gains $1000 ; required 
the whole stock and share of e&eV^. 



r 
f 
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SoLTJTiON.~-If A had owned \ of the ntock, his gain would have been 

1 of $1600, or $400, hene« the $2400 must gain the diiierence between 
SHilOOO and $400, which is $600. If $2400 gains $600, to gain $1 requires 
$4, and to gain $1600 will require 1600 times 4, or $6400, etc. 

2. A and B, in partnership, gain $1650 ; A owns | of the 
stock, plus $300, and gains $750; required the whole stock 
and share of each. Ajih, A% $2500 ; B's, $3000. 

8. C and D, in partnership, gain $800; C owns | of the 
stock, lacking $18000, and D's gain is $560 ; required the. 
entire stock and share of each. 

Am. C% $12000; D% $28000. 

4* A, B, and C, in partnership^ gain $480 ; A owns ^ of 
the stock, plus $500, B's gain is $120, and C's $210; re- 
quired the stock of each.. 

Ans. A% $2500; B's, $2000; C's, $3500. 

CASE XIV. 

Fox and Hound JProblemH. 

1. A fox is 80 leaps before a hound, and takes 4 leaps 
while the hound takes 2, but 2 of the hound's leaps equal 5 
of the fox's ; how many leaps will the hound take to catch 
the fox ? 

Solution. — For the fox to. run as fast as the hound he must take 5 
leaps while the hound takes 2, but he only takes 4 while the hound 
takes 2, hence the hound gains 5 minus 4, or 1 leap of the fox in taking 

2 leaps, and to gain 80 of the fox's leaps he must take 160 leaps. 

2. A hare is 120 leaps before' a hound, and takes 5 leaps 
while the hound takes 3, but 3 of the hound's leaps equal 7 
of the hare's; how many leaps will the hound take to catch 
the hare ? Ans, 180. 

8. A thief is 240 steps before an officer, and takes 5 steps 
to the officer's 4, but 2 of the officer's equal 3 of the thiefs 
how many steps will each take before the thief is caught? 

Ans. Officer, 960 ; Thief, 1200. 
4« A boy is 95 steps before a man, and takes 3 steps to the 
man's 2, but 3 of the man's equal 6 of the boy's ; how many 
steps will each take before being together ? 

Ann. Man, 190 \ Bo^,a&^. 
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CASE XV. 
Time l*roblern8, First Class. 

1. What is the time of day, provided ^ of the time past 
midnight equals the time to qood ? 

Solution. — By the conditions of the problem, J of the time past mi<i- 
night, plus } of tlie time past midnight, which is | of the time past mid- 
night, equals the time from midnight to noon, which is 12 hours ; then 
i of the time past midnight equals ^ of 12 hours, or 3 hours, and j of 
the time past midnight equals 9 hours; hence it is 9 o'clock in the 
morning. 

2. What is the time of day, if ^ of the time past Doon 
equals the time to midnight? Ans. 10 p. m. 

8. Required the time of day, supposing that the time past 
midnight equals ^ of the time to noon. Ans. 4 a. m. 

4. Required the time of day, provided the time past noou 
equals § of the time to midnight. Ana. 48 min. past 4 P. M. 

5 Required the time of day if | of the time past midnight 
equals the time to midnight again. Ans, 3 P. M. 

« 

CASK XVI. 

Age JProblenis, First Class* 

!• A is 40 years old and B is 10 years old; in how many 
year» will A be 8 times as old as B ? 

Solution. — At the required time, 3 times B's age will equal A*s age, 
then 3 times B's age, minus once B's age, whicli is 2 times B's age, 
equals the difference between their ages, which is 40 — 10, or 30 years, 
and once B's age at that time is J of 30 years, which is 15 years* Hence, 
when B is 15 years old, A's age will be 3 times B's, but B is now 10 yr. 
old, hence in 15 — 10, or 5 years, A will be 3 times as old as B. 

2. A is 28 years old And B is 4 years old ; in how many 
years will A be 3 times as old as B ? Ans. Syr. 

3. M is 24 years old and N is 48 years old ; in how many 
years will M be ^ as old as N ? Aiis. 8 yr. 

4. Mary is 18 years old, which is | of her aunt's age ; 
how long since the aunt was twice as old as Mary ? 

Ans. 6 yr. 

5. Henry is 20 years old, which is ^ of his uncle's age; 

how long since the uncle's age was 2^ times Henry's? 

Ans. 10 yr 
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CASE XVII. 

Time Problems, Second CUiss* 

1. What time after 2 o'clock are the hout and miuute 
hands of a clock together ? 

Solution. — The minute-hand gains on the hour-hand 12 — 1, or 11 
spaces, in going 12 spaces ; hence to gain 1 space it must go ^ of 12 
spaces, wluch is ||, or l^r spaces, and to gain 2 spaces, the distance 
tiiey are apart at 2 o'clock, il must go 2^i spaces, which requires 10 }f 
uiinutes ; hence the time is lOj^f minutes past 2. 

"!• At what time between 4 and 5 o'clock are the hour and 
miuute hands of a watch together ? Ana, 2Iy®Y min. past 4. 

3. At what time between 7 and 8 o'clock are the hour and 
minute hands of a watch together t Arts. 38^\ miu. past 7. 

4. In how many minutes after 4 o'clock will the hour and 
minute hands be 5 minute-spaces apart? 

Ans. 16y\min. ; 2ifi\min. 

0. In how many minutes after 4 o'clock will the hour and 
minute hands be 5 minutes of time apart ? 

Ana. 16-i®j min. ; 26 j^ min, 

CASE XVllI. 

Age JProbletns, Second Class. 

1. A's age is 4 times 13 's age, but in 10 years A's age will 
be 2 times B's age ; required the age of each. 

Solution.— By the first condition of the problem, 4 times B's age 
equals A's age, hence the difierence of their ages is 3 times B's age, and 
once B's age equals J of the difference of their ages ; in 10 years, 2 times 
B's age equals A's age ; hence B's age then equals the difference of their 
ages. Therefore, 10 years is the diilerence between J of the difference of 
their ages, and the difference of their ages, or J of the difference of their 
ages; and |, or the difference of their ages is } of 10, or 15 years. If 3 
times B's age, which equals the difference of their ages, equals 15 years, 
B's age is i of 15 years, or 5 years, and A's age is 4 times 5, or 20 years, 

2« C is 4 times as old as D, but in 12 years will be 3 
times as old as D ; how old is each ? Ans. 24 yr. ; 96 yr. 

8* K is ^ as old as S, but in 14 years he will be ^ em old .• 
what is the age of each ? Ans, R's, 14 yr. ; S's, 42 yr. 

4« Six years ago when I first met Mr. Wilson I was ^ as 
old as he, but now I am ^ as old ; what is the age of each 1 

Ans. My age, l^'^t.*, ^\.^''«»^^^.^^• 
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MISCELLANEOUS PROBLEMS. 

These problems ore designed both to test the pnpils' knowledge of the 
fubjects studied, and their powers of reasoning. They afford a good 
review of the work, and are to be osed according to the needs of the 
papil and the judgment of the teacher. 

!• Find the greatest common divisor of 847| 1331, and 
1578. Ans. 121. 

2. Find the least common multiple of 78, 156, 260, and 
520. Ans. 1560. 

8. What is the value of i+|+| diminished by i+^-f 
ft ? Ans. l^. 

4. What is the value of ^+|J— 4^ divided by l+l— f ? 

Ans, 1^. 

&. Find the value of ||x^xf| divided by ||x|Jxf|. 

Ans, l^. 

6. What part of 3f is 2| ? Of 7f is b^? Ans, Jf ; |. 

7. Add Si of i, ?J, and i of ^|. Ans. 1. 

8. Add -^^ of 13|, y of 2f . and || of 3f Ans. 4Jf. 

CO 1 

9. Subtract | of | of 9^ from ^-^ of ^ of 56. Ans, llyV 

1 o 

10. Multiply * of ^ of ^ by 24,^ of |i. Ans. 4|. 

1 1. Multiply II of -^ by f of ,\ of H of 100. 

Ans. 9t^^. 

9 Ans. 18f|. 
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14. What number, when multiplied by (50— H^+-7i)> 
will give the product 13^^^? Am. f. 



10.'^^ 



Ans. 5f|. 



,^ 40 31.16f 9.8 1* , noi H u ^9 

5.6t 15.1J 16^ 2.3^ ^ ^ 4.28f 



17. Divide (.101-4-.5J-.3i)x^- by .8^^ 



Ans. 4T^. 



.If " .6 

^ns. .05225. 

18. How many miles iu 1580 cfaains ? Ans. 19| miles. 

19. How many dollars in £24 16 s. 9d.? Ans. $120.87. 

20. How many pounds Troy are there iu 432 pounds 
Avoirdupois ? Ans. 525 lb. 

21. In 752 gulldns of wine measure how many gallons of 
the old beer measure ? Ans, 616 gal. 

22. How many days from January 1st, 1860, to January 
1st, 1885 f Ans. 9132. 

2S« On what day of the week did the 19th century begin? 

Ans. Thursday. 

24. If a telegram is sent from Philadelphia, 75° 9' 5" W. 
long, to San Francisco, 122° 26' 15" W., at 9h. 30 min.P. m., 
at what hour will it be received at the office in San Fran- 
cisco? Ann. 6 h. 20 min 51^ sec. p. M. 

26. A turnpike 40ft. wide was run through a township; 
how many acres per mile did it occupy ? Ans. 4}| A. 

£6. Mr. Jones h^& a cylindrical cistern 8 ft. 6 in. in diame- 
ter, and 5 ft. 9 in. deep ; how many hogsheads of water does 
it contain ? Ans. 38.74+ hhd. 

27. The house to which the above cistern belongs is 40 ft. 
long and 34 ft. wide, the eaves projecting 6 in. on each side, 
and all the water falling on the roof is conducted to the cis- 
tern ; to what depth would it be filled by a shower in which 
I of an inch of rain falls, and how many inches of rain would 
fill the cistern ? Ans. 1 ft. lU^-V vvi.\ *I^\:o.. 
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28. 295 is 62|% of what number? Arts, 4?2. 

29. What is 33^% of 4^ ; also |% of |^ ? Ans. 1^; yf^. 
80. A lady lost $750, which was 25% of what she then 

had; how much had she at first? Arts, $3750. 

31. What per cent, of 34 is f ; and what per cent, of 3^ 
isfj? Ans, 16|%; 25%. 

82. What is the interest on $680 for 5yr. 10 mo. 12 da., 
at 7 per cent.? Ans, S279.25. 

88. Whatprincipal willin 5yr. 10 mo. 15 da., at 6%, give 
$456.84 interest? Ans. $1296. 

84. In what time will $4080, at 5 per cent., give $668.10 
interest ? Ans, 3 yr. 3 mo. 9 da. 

85* At what per cent, will $9^76, in 6yr. 2 mo. 12 da., 
give $5510.808 interest? Am.d%. 

36. What are the contents in liquid measure of a tin pan, 
w^hose height is 5 inches, upper diameter 17 inches, and 
lower diameter 9 in.? Ans. 2^1^+ gal. 

87* I have a bin 8 ft. 3 in. long, 3 ft. 6 in. wide, and 4 ft. 
9 in. deep, filled with corn in the ear ; how many bushels 
are there (Art. 371, note), and how many bushels when 
shelled, if 2 bushels on the ear make 1 bushel when shelled ? 

Ans. 87|^bu.;43|V(rbu. 

88. What is my annual rate of profit on a ten-acre wood- 
lot, which cost $100, the yearly growth of wood averaging 1 
cord to the acre, and the market price $4.25 a cord, the 
cutting and hauling costing 75/ a cord ? Ans, 35%. 

89. I have a yard 100 feet square, which I wish to pave, 
making a flagged walk 6 ft. wide around the outside at 75/ 
a square yard, and paving the rest with bricks at $9 ^ M., 
allowing 4 bricks to the square foot; what will be the \i hole 
cost? Ans, $466.78. 

40. Mr. Snyder has a garden containing 1| acres, whose 
width is 180 ft.; it is enclosed with a brick wall 8 ft. 6 in. high 
and 9 in. thick, in which there are 2 doors, each 6 ft. 3 in. by 
4 ft., and a gateway 12 ft. wide ; what will be the cost of the 
wall at $10 ^ M. for the bricks, and $2 ^ M. for the labor ? 

Ans. $1698.746. 
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* 

iU A sold 20% of his land to B, and 25% of the remain- 
der to C/and then had 120 acres; how much had heat first? 

An,^, 200 acres. 

42. A man bought 40 shares of stock, whicn is 25% of 
what he already had; now if he sells 80 shares, the remain- 
der is what per cenU of his first number? Ans, 75%. 

43. The sum of A's and B's money is $2800, and 25% of 
A 's equals 33^% of B's ; how much has each ? 

Ana. A, $1600; B, $1200. 
44* A sold two dwellings for $3600 each ; on one he gained 
20%, and on the other he lost 20% ; what was his gain 
or loss? Ana. Loss, $300. 

45. Cynthia's money is 25% more than Florence's money ; 
then Florence's money is how many per cent, less than Cyn- 
thia's? Am. 20%. 

46. Miss Poole sold her piano for. $360, and cleared ^ of 
this money; what % would she have, gained by selling it 
for 5% more than she received? • ' Ana. 26%. 

47. A man owns 80 shares of bank stock, at $50 each; the 
company declares a 5% dividend, payable in stock; how 
many shares will he then own ? Ans. 84 shares. 

48. Mrs. Clark receives $300, payable in stock, as her 
share of a 4 per cent, dividend ; how many shares, at $50 
each, will she then own ? Ans. 156 shares. 

49. Mrs. Davis received 10 shares and $45 in money as 
her share of a 5% dividend; how many shares, at $50 each, 
did she then own ? Ana. 228 shares. 

50. Miss Willard sold her house and lot for $5000, re- 
ceiving \^ as much for the house as the lot; on the lot she 
gained 4 per cent, and on the house lost 4 per cent. ; what 
was the gain or loss ? Ana. No gain or loss. * 

51. A sold B 40 sheep, which was 50% of what B already 
had and 25% of what A had remaining; A afterward sold 
B 40 more; now what per cent, of B's number equals A's 
number? Ans. 75%. 

52. William gave 80 words to Mary to spell, which ^na 
66f% of the number Mary gave >N\\\\a.ti;i\ xio^ V^ -^^V^^ 
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given 40 less and he 40 more, what per cent, of ^hosehe gave 
would equal what she gave ? Ans, 66f %. 

o3. Mr. B exchanged 56 shares of bank stock ($50), at 
2^% discount, for 40 shares of gas stock ($100), at 1^% 
premium, paying ttic balance in cash ; how much cash did 
he pay ? Am, $1330. 

54. Harold bought 30 shares of stock, $50 each, at 97% ; 
he sold ^ of it at 99^%, and the remainder at 101^% ; what 
did he gain? Ans. $57.50. 

55. A broker bought for me 45 shares of stock ($50), at 
48J; what did it cost me, brokerage i% ? Arts, $2199|. 

56. My agent bought some horses for me ; he paid $250 
for keeping, his commission was $375, and entire bill 
$15625; what was the ratef* Ans, 2i%. 

57. I sold goods on commission at 6% through a broker 
who charged me 2% ; my commission after paying the 
brokerage was $468 ; required the sum paid to my employ- 
ers. Ants. $10998. 

58. An agent buys goods on commission at 2^%, charging 
1^% for the money; the agent charges his employer $224; 
what was the amount of goods bought ? Ans, $5600. 

59. An agent receives 4% commission and 2^% for guar- 
anteeing payment ; he remits to his employer $7480 ; what 
does the agent receive? Ans, $520. 

60. The amount of a certain principal for a certain time 
at 4% is $819, and at S% for the same time is $988; 
required the time and the principal. Ans. 6iyr. ; $650, 

61. What is the difference between the true discount and 
the bank discount of $1200 for 2 years, 9 months, 15 days, 
at 8 per cent. ? Ans. $49. 73. 

' 62. A mail owes $1800, ^ of which is due in 1 yr., -J of tlie 
remainder in 2yr., and the remainder in 3yr.; required the 
present value, money worth 6%. Ans. $1610.225. 

68. Required the difference between the simple interest 
and compound interest of $800 for 16 years, 8 months, at 
6 per cent. Ans, $513.57. 

Ms Kequired the cost of a 3 mo. draft on Philadelphia, 
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ctcbaoge at |% discount, which will pay a debt of $950, 
money worth 6%. Am. $928.63. 

66. My ageut sold $6000 worth of goods on commission 
at 391^, and remits to me the proceeds in a draft bought at 
^% premium, which I sell at f % premium ; what did the 
goods bring me in ? Arts. $5834.47. 

60. Wishing to pay a debt of $960 in Boston, I bought a 
draft in New York for 2 mo., interest at 6%, exchange at a 
premium of ^% ; what was the cost ? Arts. $951.12. 

67. A, B, and C in partnership gained $3600 ; A's stock 
was $5000, B's $6000, and C's gain $1400; required C's 
stock and A's and B's gain. 

Ana. C's, $7000; A's, $1000; B's, $1200. 

68. A, B, and G enter into partnership with a capital of 
$240000; A's stock was $65000, B's gain $3400, and C's 
gain $3600; required A's gain and B's and C's stock. 

JnK. A's gain, $2600 ; B's stock, $85000 ; C's stock, $90000. 

69. A's capital was in trade 10 mo., B's 15 mo., and C's 
18mo. ; A's gain was $1250, B's gain was S1500, C's gain 
$1350, and the whole capital $6000 ; what was the capital 
of each ? Ann. A's, $2500 ; B's, $2000 ; C's, $1500. 

70. A and B agree to do a piece of work for $310 ; A 
sends 20 men for 12 days and B sends 25 boys for 15 days; 
what shall each receive, if 3 men do as much as 5 boys ? 

Ansi. A, S160; B, $150. 
71* A, B, and C entered into partnership and gained 
$740; A had $1200 in trade 9 mo., B $1400 in trade 8 mo., 
and G $1500 in trade 10 mo.; what was the gain of each? 

AuB. A's, $216; B's, $224; C's, $300. 
72. A borrowed $1200 for 6 mo. and $1500 for 8 mo.; hX 
the end of 4 mo. he paid $2000; when, in equity, should the 
remainder be paid? Ann. lyr. 4 mo. 

78* A has a sum of money consisting of 3-cent, 5-ccnt, 
and 25-cent pieces, which be wishes to exchange for 10-cent 
pieces; how many of each kind must he take? 

Ana. 15 3-ct. ; 3 5-ct.; 8 25-ct. 
74. A man has bank-notes of $-2, %h^ %^Q, «ba^%^^^^\^vs^ 
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he wishes to exchange for 54 tea-dollar notes ; how many 
must he exchange of each kind ? 

A718, 30 $2 ; 12 $5 ; 6 $20 : 6 $50. 

75. A boy has 400 apples in a basket, which he takes out 
and arranges in a row two feet apart, the first apple being 
2 ft. from the basket ; how far did he travel, stopping at last 
at his basket ? Ans, 320800 ft. 

76. What is the distance between the opposite corners of 
a parallelopipedon 20 inches long, 15 inches wide, and 12 
inches high ? Ans, 27.73 in. 

77. A has a circular garden whose diameter is 15 rods, 
and B has a circular garden whose area is 2^ times as great j 
what is the diameter of B's garden ? Ana. 25 rods. 

78. A and B start from one corner of a field one mile 
square ; A goes by the walk around and B goes straight 
across to the opposite corner, where they meet ; how much 
farther did A go than B ? Ans. 187.452 rods. 

79. A man has a lot of land 32 rods long, which contains 
one acre ; required its width. Ans. 5 rods. 

80. A garrison consisting of 960 men was provisioned for 
8 months, but at the end of 6 months they dismissed so many 
men that the provisions lasted 6 months longer ; how many 
men were sent away ? Ans. 640. 

81. How many square inches in the entire surface of a 
cube whose dimensions are 15 inches? Ans. 1350. 

82. Divide $5000 among A, B, and C, so that A shall have 
§ as much as B, and C shall have f as much as A and B 
both. Ans. A, $1200 ; B, $1800 ; C, $2000. 

83. A has a circular garden and B a square one ; the dis- 
tance around each is 64 rods ; which contains the most land, 
and how much ? Ans. A's, 69.939 sq. rd. 

84. Two men, A and B, gain 12^% on their stock, and then 
20% of A's gain equals $520, and § of B*s stock equals | of 
A's; what is the stock of each? Ans. $20800; $23400. 

85* A bought stock 25 per cent, below par and sold it 20 
per cent, above par; how much did be invest, if he gained 
$1920? Ans. $3200. 
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86. A at a game of chance won a certain sum, then lost | 
as much as he won, and then won ^ as much as he lost, and 
had $24 more than at first ; how much did he win at first ? 

Ans, $48. 

87. A and B lost $1680, and next year gained | as much 
as remained, and then had ^ as much as at first ; how much 
had each at first, if | of A's equals f of B's ? 

Arts. A., $1792; B, $1568. 

88. Mary has a circular garden, and Sarah has a square 
one, and they each contain 4 acres ; how much farther around 
is one than the other ? Ann, 11.514 rods. 

89. Thompson asked for flour 20 per cent, more than cost, 
but sold it for 90 per cent, of the price asked ; what did he 
gain per cent.? Ans, 8%. 

90. What must I ask for goods which cost 40 cents a 
yard, that after falling 33^ per cent. I may gain 10% on the 
value? Ans. 66/. 

91. If I retail flour at a gain of 25%, and sell at wholesale 
for 4% less than at retail, what is my gain per cent, at 
wholesale? ^ns. 20%. 

92. A and B constructed 428 miles of railroad, and 3 times 
the number of miles A made, plus 32 miles, is to 4 times the 
number B made, minus 24 miles, as f to | ; how many miles 
did each build? Am. A, 224 ; B, 204. 

93. B's loss at wholesale was 5 per cent., and his retail 
price was 20 per cent, more than his wholesale price ; what 
was his gain at retail ? ^ns. 14%. 

94« C's retail gain is 12^%, and his retail price is 5% of 
his wholesale more than his wholesale price ; what is his 
gain at wholesale ? An^, H%* 

9d. D lost 20% of a cargo of flour, and sold the remainder 
at a gain of 40% ; did he gain or lose on the investment, and 
how much'per cent, ? Ans. 12%. 

96» A barrel of vinegar leaked away 25% ; what percent 
must I gain on the remainder that I may gain 10 per cent* 
on the cost of the vinegar? Ans. 46§%« 

97. A farmer bought 20 turkeys fet %V^, ^\i^ Vi^\. ^^^o ^^ 
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them; how must the remainder be sold to gain 12^% by the 
transaction? ^7(8. 84|/ apiece. 

98. Mr. Peters has a grauarj in the form of a cube, which 
will contain 4500 bushels of wheat ; required the length of 
the granary. Ans. 17.76 ft. 

tl9« If a ball 7 inches in diameter weigh 13^ lb., what is 
the diameter of a ball which weighs 106f lb., provided the 
materials of both are the same ? Ans. 14 inches. 

100b The amount of B's money for 8 yr. at 6 per cent, is 
$5lU0 mere than the interest of his money for 10 yr. at 8 
\ter cent. ; required B's money. Ans. $7500. 

101. A man owns 342 acres of land, and twice the num- 
ber of acres of meadow land is to three times the number of 
acres of forest land, minus 50 acres, as -i to f ; required the 
number of each. Ana. 150 A., forest ; 192 A., meadow. 

102. A man having $100 spent a portion of it, and then 
earned 5 times as much as he spent, and then had twice aa 
much as at first ; how much did be spend ? Ans. $25. 

10S» f of A's fortune, plus | of B's^ being on interest for 
7 yr. at 6%, amounts to $59640 ; what is the fortune of each, 
if they are as ^ to ^ ? Ans. A's, $36000 ; B's, $24000. 

104^ A, B, and can do a piece of work in 24 days, A and 
B in 36 days, and A and C in 48 days; in how many days 
can each do it 1 Ana, A, 144 da. ; B, 48 da. ; G, 72 da. 

105. A farmer agreed to buy 96 cows, at the rate of $20 
each, but some of them proving to be in poor condition, for 
these he paid only $10 each, and thus paid $1620 for the 
whole ; how many were in poor condition t Ans. 30. 

106. In a composition of 124 oz. of gold and silrer there 
are 10 oz. of silver ; how much silver must be added that 
there may be 24 oz. of gold to 3 oz. of silver ? Ana, 4t\ oz. 

107. A, B, and can do a piece of work in 24 days ; f of 
what A does equals | of what B does, and f of what B does 
equals | of what C does ; in what time, at this rate, can each 
do it ? Ana, A, U^j da. ; B. 72^ da. ; C, 81| da. 

108* A has 84 acres, and ploughs 3 acres for 9 cows, and 
pastures 3 acr«s for 5 cows ; bow mwxy <iowa did he keep, 
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and how many sheep, if § of the number of cows equahi | of 
the number of sheep 1 Ans. Cows, 90 ; sheep, 80. 

10^. A farmer has 440 geese and turkeys, and f of the 
number of geese equals i of the number of turkeys; how 
many turkeys must he buy, that f of the number of turkeys 
may equal ^ of the number of geese ? Am, 88 turkeys. 

110. The head of a fish weighs 36 oz., the tail weighs 
1 2 oz. more than the head and ^ of the body, and the body 
weighs 21 oz. more than the head and tail both ; required 
the weight of the fish. Am. 259 oz. 

111« A company consisting of 50 persons engage a supper 
at a hotel, but before paying the bill 5 persons withdraw^ by 
which the bill of each was increased 12^ cents ; what did 
the supper cost ? Ans. 156.25. 

112. A steamboat whose rate of sailing was 16 miles an 
hour sails up a river whose current is 5 miles an hour, and 
is gone 10 h. 40min. ; how far did the boat go? Ans. 7t mi. 

IIB. A, B, and C eat 63 peaches, of which A owned 40, B 
owned 23, and C contributed 18 cents; how much of the 
money ought A and B each to receive, if A eats twice as 
many as B, and B eats twice as many as C ? 

A718. A, 8/; B, 10/. 

114. A man having a son in England and a daughter iij 
France, willed if the daughter returned, and not the son, she 
should have ^ of the fortune, but if the son returned and not 
the daughter, the widow should have ^ of the fortune ; what 
was the share of each, if both returned and the fortune was 
$64470 ? Am. S., $36840 \ W., $18420 ; D., $9210. 

11 5. A drover has 120 sheep in one field, and 2^ times as 
many in another; now, if ^ of the number in each field jumps 
into the other, what part of the number in the second field 
equals the number in the first ? Ans. |. 

116* A boy bought some apples at the rate of 3 for 1 cent, 
and as many more at the rate of 5 for 1 cent, and sold them 
all at the rate of 12 for 3 cents, and thereby lost $4; how 
many of each kind did he buy? Ans. 12000 of each. 

117. j^ of A's age equals \ ol* B's, and \^ -^e^x^ K^^^^'Ow^ 
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difference of their ages ; ia how loftny years will ^ of A'b 
age equal | of B's age ? Ana. 12 years. 

118. A man being asked the time of day, replied that \ of 
the time past 8 o'clock a. m., equaled ^ of the time ^o mid- 
night; what was the time? Ann, 6 o'clock p. m. 

119. A had $6435, which equaled |f of B's money, minus 
^ of A's, then A and B each paid to C | of their money ; 
required to know what part of C's equals the sum of A's and 
B's, if C at Brst had $4786J. Ans, f |J-. 

120. A lady being asked the time of day said, it is between 
4 and 5 o'clock, and the hour and minute hands are together ; 
what was the time ? Ana. 21 ^y min. past 4. 

121. A and B are 650 of B's steps apart, and approach 
each other ; how many steps will each take before they are 
together, if 3 of A's equal 6 of B's, and A takes 4 while B 
takes 5 ? Arib. A, 200 ; B, 250. 

122. Twenty years ago Mary was ^ as old as her grand- 
mother, but 4 years ago she was \ as old ; how old is each 
at present ? Ans. Mary, 32 ; Grandmother, 116. 

1^8. The sum of two numbers is 212, and | of the first, 
minus 24, is to J of the second, plus 24, as f to J; what are 
the numbers, and how much must be subtracted from the 
first that the second may be to the first as ^ lo f ? 

( The numbers are 140 and 72; and 59 
' ( must be subtracted from the first. 

124. Two men engage to build a house for $4800; the first 
labors f as many days as the second, plus 10 days, and re- 
ceives $2100; how many days does each labor ? 

Ans. 1st, 70 ; 2d, 90. 

125. A lost I of his hens ; now if he. find 50, and sell | of 
what he then has for cost price, he will receive $40 ; but if 
be loses 50, and sells | of the remainder for cost price, he 
will receive $20 ; how many had he at first? Ans, 260. 

126. What is the length of a tape that will wind spirally 
around a cylinder that is 52 feet long and 3 feet in circumfer- 
ference, provided it passes around the cylinder once every 4 

feet ? Ans. 65 feeL 



MISOSLLANBOUS PROBLEMS. 241 

127. A gave \ of his money, plus $24 to B, i of the re- 
mainder, plus $18 to 0, ^ of what now remained, plus $12 to 
C, and then had ^ as much as at first ; how much had he at 
first? ^ns. $180. 

128. Having a square yard which contains | of an acre, 
I make a gravel walk around it which occupies ^ of the 
whole yard ; what is the width of the. walk ? Ans, 8 ft. 3 in. 

12&. A gentleman has a block in the form of a parallelopip- 
edon, which is 48 inches long, 36 inches wide, and 24 inches 
high ; what is the entire surface of the block? Ans. 52 sq.ft. 

130. There are 3 balls whose diameters are respectively 
3 in., 4 in., and 5 in. ; required the diameter of a ball of the 
same material, weighing as much as the three. Ans, 6 in. 

131. A general wishing to draw up his division into a 
square, found by the 6rst trial he lacked 144 men to com- 
plete the square ; he then diminished ihe side of the square 
by 2 men and had 204 men over ; how many men in the divi- 
sion? Ana. 1^00, 

• 

182* A gentleman has a box whose sides are in the pro- 
portion of 2, 3, and 4, which contains 3000 cubic inches; 
what are the dimensions of the box ? Ann, 10 ; 15 ; 20. 

133. A man sold a horse aud carriage for $420; on the 
horse he lost 20 per cent., and on the carriage he gained 20 
per cent. ; did he gain or lose, if f of the cost of the horse 
equaled f of the cost of the carriage ? Ans,. Lost $5. 

134. A father left his four sous, whose ages were respec- 
tively 5, 9, 13, and 17 years, $27500, to be divided in such 
a manner that the respective shares being placed out at 5 per 
cent, simple interest, shall amount to equal sums when they 
become 21 years of age; what were the shares? 

Ans. 1st, $5600 ; 2d, $6300 ; 3d, $7200; 4th, $8400. 

135. If 3 acres of grass, together with what grew on the 3 

acres while they were grazing, keep 12 oxen 4 weeks, and in 

the same manner 5 acres keep 15 oxen 6 weeks ; how many 

oxen can, in the same manner, graze on 6 acres for 8 weeks? 

Ans. 15 oxen. 
16 



V 
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SOLUTIONS OF 

ARITHMETICAL ANALYSIS. 

Case I. 

2. A can build ^ of the boat in a day, and B ^^ of it, henoo 

they can build i+TV= A ^^ ^°® ^^7 » ^^^ ^^^7 ^^^^ 
do ^ of it in ^ of a day ; hence to do the whole will 

take them -5^, or 4| days. 

S. 'f he wife uses ^V ^^ ^^® ^^^^ ^^ ^^^ ^^7* ^^^ together 
they use ^ of the flour in one day; hence the man 
uses i—^f or -^ of the flour in one day ; hence he 
will use it all in 13^ days. 

4# ^, B, and can mow-| of the field in a day, and A and 
B Jy of it ; heoce C can mow J— i^j=^ in a day ; B 
and C do ^^^ in a day ; hence B does iV""A=<V ^" 
a day ; and A does -^ — :^=tIt^ 5 hence C does it in 
24 days, B in 40 days, and A in ifi^=n| days. 

Case II. 

2. Had he labored 100 days he would have received $250 ; 
he received $190 ; hence he lost $250— $190, or $60; 
he lost each day he was idle $2.50+$.50^$3 ; hence 
he was idle as many days as $3 i.*< contained in $60, 
or 20 days. 

8. Had he eaten none, he would have received 150x 1^/=* 
$2.25; he received $l.t0, hence he forfeited $2.25— 
$1.70=$.55; he forfeited 4/+l|/=5|/ for every 
one he ate, hence to forfeit 55/, he must have eaten 
as many oranges as 5}/ is contained times in 55^, 
or 10. 

i. Had she carried all she would have received 80x 2J^/=* 
$2.00. She received 20/, hence, she lost $2.00— 
$0.20=81.80. She loston each 2|+12J=15/; hence 
she broke 180-f-15=12, and carried 80—12=68. 

Case III. 

A If201h, of the mixture conlavu \\\i. o^ ^^\\.,\.o ccntain 
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1 lb. of salt will require 2 times 20 lb., or 40 lb. of the 
mixture, and to coutain 3 lb. of salt it will require 3 
times 40, or 120 lb. ; hence there must be added 120 lb. 
— lOQ lb.=20 lb. of water. 

8. If 12 oz. of the mixture contain f oz. of copper, to contain 
1 oz. pf copper will require | of 12 oz., or 18 oz. of the 
mixture, and to contain 4 oz. of copper will require 4 
times 18 oz.=72 oz. of the mixture, hence there must 
be added 72 oz.— 60 oz.=12 oz. of silver. 

4. The gold =100 oz.— 6 oz.==94 oz, ; if there is f oz. silver 
to 10 oz. of gold, to 1 oz. of silver there are 25 oz. of 
gold, and to 6 oz. of silver there are 150 04. of gold ; 
hence there were 150 oz. — 94 oz.=56oz. of gold added. 

Case IV. 

2. If for 5 cows he plows 1 acre, for 1 cow he plows \ of an 
acre ; and if for 4 cows he pastures an acre, for 1 cow 
he pastures ^ of an acre ; hence 1 cow requires \+\, 
or ^ of an acre, and on 54 acres he could keep as 
many cows as ^\ is contained times in 54, or 120 
cows. 

8. If for 6 cows he plows 2 acres, for 1 cow he plows ^ of 
an acre ; and if for 10 cows he pastures 2 acres, for 
1 cow he pastures \ of an acre ; hence I cow requires 
i+i. or T^ of an acre, and on 64 acres he coxxid keep 
as many cows as -^-^ is contained times in 64, or 120 
cows. . 

4. One cow requires ^+^=|^ of an acre ; hence he had 110 
-^11=126 cows ; and | of 126, or 84=f of the num- 
ber of sheep, hence he had 210 sheep. 

Case V. 

2. Since he has twice as many apples as pears, he must 
have 100 apples, and 50 pears ; but after adding to 
the apples there will be three times 50 apples, or 150 
apples, hence he bought 150—100=50 apples. 

8. Since the ducks are to the geese as 2 to 3, he W^ ^^ 
ducks and 60 geese ; aftet buym^ ^xslOba, ^!^^ -w'^Vv*^ 
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2 times 60, or 120 ducks', hence he bought 120—40, 
or 80 ducks 
4. Since the horses are to the cows as 3 to 4, he had at first 
120 horses aud 160 cows, but after the sale of cows, 
the number of cows is f of the number of horses, or 
90 ; hence he sold 160—90, or 70 cows. 

Case VI. 

2. The tail=24 in. + J of body, and body=24 in.+tail^2 

times 24 in. + J of body ; hence | of length of body= 

2 times 24 in., length of body =72 in., and length of 

fish=twice 72 In., or 14*4 in. 
8. Head=12oz.H-J of body ; body=12oz. + head=24 oz. 

+\ of body ; f of body==24 oz. ; body=32 oz.; fish= 

32oz.x2=64oz. 
4. Head=36oz. + 12 oz.+f of body ; body=72 oz. + l2 oz. 

+f of body ; f of body =r 84 oz. ; body = 140 oz. ; fish 

=:280oz.=17ilb. 

Case VII. 

1. These problems may also be solved thus. If 12 men pay 

it, one man pays ^^ of the price; if 12+8, or 20 pay 

it, one pays ^ ; hence yV"" A^' ^^ 'iji ^^ ^^® price is 
$}j, and the price is %\x 30=$I5. 

2. Theexpense of 16 men is diminished 16 x|J==$2, which 

is paid by 4 persons ; if 4 persons pay $2, one pays \ 
of $2, or $i, and 20 persons pay 20 times $^, or $10. 

3. The investment of 8 persons is increased 8x$480= 

$3840, which should have been paid by the 4 who 
withdrew; if $3840 is 4 persons^ share, one person ^s 
share is J of $3840=$960 ; and $960 x 12=$l 1520. 
i- The expense of 50—10, or 40 persons, is increased 40 X 
$^=$10; if $10 should have been paid by 10 persons, 
each should have paid $1, and the whole bill was $50- 

Case VIII. 

2* If he rides 8 miles an hour, he will ride 1 mile in I of 
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an hour, and if he walks 3 miles an hour, he in id walk 
1 mile in \ of an hour ; hence to go and return 1 mile 
will require i+i» ^^ i\ of an hour ; therefore in II 
hours he can go and return as many miles as ^ is 
contained times in 11, or 24 mihes. 

8. 1 shall go at the rate of 1 mile iu ^^ of an hour, and re- 
turn at the rate of 1 mile iu ^ of an hour ; hence I 
irtiall go and return 1 mile in ^j+i, or -^j of an hour, 
and in 14 hours I shall go 48 miles. 

4. 1 1 goes 12+3, or 15 miles an hour with the current, 
and 12—3, or 9 miles an hour against the current ; 
then solving it like the first we have 90 hours. 

Case IX. 

2. 22m.oreat$5 lesseach, cost$1440— $1000=$440; hence 
one at $5 less each cost ^^ of $440, or $20, hence the 
original price was $20 +$5, or $25, and since all cost 
$1000, he purchased 40. 

"8. 10 more at $15 more would have cost $6150 — $4500= 
$1650 ; hence one at $15 more cost j^^ of $1650, or 
$165. and the original price was $165—815, or $150; 
hence there were 30 horses. 

4. 15 more at $20 less each cost $20700— $1S000=$2700 ; 
hence one at $20 less each cost ^ of $2700, or $180 ; 
hence the original price was $180+$20=$200, and 
he bought $18000-r-$200=90. 

Case X. 

1. Second cup==16 oz. ; cover 20 oz. 

2. Horse+saddle=4 times the colt=$240 ; hence, horse -f 

colt+saddIe==5 times colt=$300 ; colt+saddle=^ 
of horse ; c61t+saddle+horse=f value of horse, or 
$300=f value of horse ; value of horse=$225 ; value 
of saddle=$240— $225=$15. 
8. House and store=5 times barn=$6000 ; house + store+ 
barn=$7200; hou8e+barn=3 times store; house + 
store+harn=4 times store; 4 times store=$7200 ; 
value of store=$1800 ; house=$4200. 
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i* Second cup-f cover»4 times firstasgOoz. ; both cupsH- 
coverss5 times first« 100 oz.; first cup+cover=a3 times 
secoud; 3 limes secoud+ second =100 oz.; second 
caps=25oz. ; coverss55 oz. 

Case XI. 

S« After losing ^, there remained ^ of what she had after 
winning, which was 4 times what she had at first, 
and ^ of what she had after winning, equals what she 
had at first { hence f of what she had after winning 
$450, equals what she had increased her money ; hence 
I of what she had equals $450, and ^ of what she had, 
or \ of $450, which is $90, is what she had at first. 

S. After gaining -| uf what remained, he had f of what re- 
mained, which was I of what he had ' at first, and 
once what he had at first was ^^ of what remained . 
-M- of what remained minus f of what remained leaves 
I of what remained, which equals the amount lost, or 
$1400, hence ^-y or what he had at first, equals $2400. 

4. f of the remainder equal ^ of the first, then the first 
equals ^ of the remainder; h^nce, ff — -H^H ^^ 
the remainder=$2600, and ^^ of the remainder, 
which is what he had at first, equals $5000 ; this 
divided into two parts as 2 to 3, gives A's $2000, and 
B's $3000. 

Case XII. 

2. If I of the remainder cost $19, the remainder cost $28.50; 
$37.50— $28.50=$9, cost of the 18 that died; hence, 
1 hen cost 50/, and for $37.50 he bought t5. 

8. If f of the remainder cost $3000, the remainder cost 
' $5000, and 50 cost $6250— $5000=$1250 ; hence 1 
cow cost $25, and the whole number was 250. 

I. All cost $7440 + $3360=$10800 ; then since f of the 
remainder cost $3360, the remainder cost $8400, and 
20 cost $10800--$8400=$2400, and one cost $120.: 
hence the whole number was 90; 90—20=70, the 
remainder ; ^ of 70=42. 
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Case XIII. 

1. A's, $4000 ; B's, $2400. 

S* If A had owned ^ of the stock, his gain would have 
been | of $1650, or $660, heuce $300 must gain the 
difference between $750 and $660, or $90 ; if $300 
gains $90, to gain $1 requires $3^, and to gain $1650 
requires $5500 ; A's==|of $5500 -f $300= $2500 ; B's 
=$3000, 

8. Downsiofthestock+$18000; iof$800=$200 ; $560— 
$200=$360, the gain on $18000; to gain $1 requires 
$50, hence to gain $H00 requires $40000 ; C's=f of 
$40000— $18000=$12000 ; D's=$40000— $12000 = 
$28000. 

4. B's and C's gain is $120+$210=$330 ; hence A's gain 
is $480— $330 = $150. Had A owned ^, his gain 
would have been \ of $480=$120 ; hence, $500 gains 
$150— $120, or $30, and to gain $150, which is 5 
times $30, requires $2500 ; to gain $120 requires 
$2000, and to gain $210, requires $3500. 

Case XIV. 

2« Since 3 of the hound's leaps equal 7 of the hare's, and 
the hound makes 3 leaps while the hare makes 5, the 
hound makes t of the hare's leaps while the hare 
makes 5, hence he gains 2 leaps in 7, and to gain 120 
he must take 420 of the hare's leaps, which equal 180 
of the hound's, hence he takes 180 leaps to catch the 
hare. 

8. Since 2 of the officer's steps equal 8 of the thiefs, 4 of 
the officer's equal 6 of the thiefs ; hence, for the thief 
to run as fast as the officer, be should take 6 steps to 
the officer's 4 ; but be only takes 5 to the officer's 4, 
hence the officer gains 1 step while he takes 4 and the 
thief takes 5, and to gain 240, he will take 240x4=- 
960, and the thief 240 x 5= 1200. 

4. Since 8 o^ ihe man's steps equal 6 of the boy's, 2 of the 
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man's equal 4 of the boy's, hence the man gains 1 of 
the boy's steps every 2 steps he takes, and to gain 95 
he will take 95x2=190 steps; and the boy 95x3= 
285 steps. 

Case XV. 

Let the pupil illustrate these with a line, as in the follow- 
ing solutions : 

2. Let NM represent the time from noon j^ ^ ^ 

to midnight, and P the position of 
the present time ; then \ of NP=PM ; 
hence|of NP+i of NP, or f of NP 
=NM or 12 hours; NP=10 p. m. 
8. f of the time to noon equals 12 hours ; the time to noon 

equals 8 hours; 12—8=4 a. m. 
4* { of the time to midnight equals 12 hours, and \ of 
the time to midnight equals 4f hours, the time past 
noon. 

5. f of the time past midnigbt= 24 hours ; time past mid- 

night=15 hours=3 p. m. 

Case XVI. 

2. At the required time, 3 times B's age will equal A's age, 
then twice B's age will equal the difference in their 
ages, which is 28—4, or 24 years ; if 24 years is twice 
B's age, B's age will be 12 years; heuce in 12 — 4, or 
8 years, A will be 3 times as old as B. 

B. At the required time, ^ of N's age will equal M's age, 
hence \ of N's age will equal the difference in their 
ages, or 24 years ; since 24 is \ of N's age, his age 
will be 56 years, and 56—48, or 8 years, will be the 
number of years required. 

4. 18 yr.=f of the aunt's age; her age is 30 yr.; then twice 
Mary's age, minus or\ce her age, or once Mary's age 
=30—18=12 yr., but Mary is now 18 yr.; hence it 
was 18 — 12, or 6 years ago. 

6. 20 yr.=^ of uncle's age ; uncle's age=35 yr.; 2^ times 
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Henry's minus once Heary'8=l^ times Henry's; 35 
— 20=16 yr.; 15 is 1^ times Henry's age, his age 
was 10 years ; 20 — 10=10 years ago. 

Case XVn. 

2. Bj the conditions of the problem, the minute-band, to 
gain 4 spaces, must go 4 times ly^^ spaces, or ^^^ 
spaces, which requires 4j^yX5 minutes, or 21j-\ min- 
utes. 

8. l^j the conditions of the problem, t-he minute-band, to 
gain 7 spaces, must go 7 times \-^ spaces, or 7^^ 
spaces, which requires ^^j times 5 minutes, or 38y\ 
minutes. 

4. At 4 o'clock the hour and minute bands are 4 spaces 

apart, but the minute-hand only needs to gain 3 spaces 
to be 5 minute-spaces from the boUr-hand, and to gain 
3 spaces it requires ^y^^, or 16^*^ minutes. It may 
also go 5 minute-spaces beyond, which gives 27^5- 
minutes. 

5. At 4 o'clock the hour and minute hands are 4 spaces 

apart; to gain 1 space the minute-baud goes \\ 
spaces ; to gain 4 spaces it must go ^f spaces, which 
requires 21^ minutes ; hence 21-i^ minutes— 5 min- 
utes, or 16^ minutes after 4 o'clock, they will be 5 
minutes of time apart, also in 21^y+5, or 26^^ 
minutes. 

Case ZVin. 

2. 4 times D's age=C's age, hence D's age is \ of the dif' 
/erence of their ages, and by second condition, D's age 
is ^ of the difference of their ages; bence 12 years is 
the difference between ^ of the difference of their ages 
and \ of the difference of tbeir ages, or \ of tbe 
difference of their ages ; hence tbe diflference of tbeir 
ages is 72 years ; D's age is 24, and C's 96 yr. 

8. By tbe first condition, R's age equals \ of S's, ben'ce R's 
age equals \ of tbe difference of their ages: and by 
. second condition, R's age equals tVie d\^«t%tic^ q^ "Os^^xt 
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ages ; hence 14 years is tbe differeDce betw^een the 
difference of their ages and \ of the difference of their 
ages, or ^ of tbe difference of their ages, and the dif- 
ference of their ages is 28 years ; R's age is' 14 years, 
and S's age is 42 years. 

4. By the first condition, my age equals \ of Mr. Wilson's, 

hence my age is \ of the difference ; by the second 
condition, my age equals \ of his, hence ray age is \ 
' of the difference ; hence 6 years equals the difference 

between ^ of the difference and \ of the difference, 
which is \ of the difference ; hence the difference is 
36 years; my age is 18 yr. and Mr. Wilson's age is 
64 years. 

SOLUTIONS OF 
MISCELLANEOUS PROBLEMS. 

5. Solve thus : H X H X if X f f X f 7 X f f J *^6." cancel, and 

the answer is 1^^. 

7. 3i of i=^; |i=i; \ of M=TiVi ^7^+1+3^=1. 

8. -1 of 13f =V\; of Hii=H ; II of 2t=f of ^=|f ; || 

9. Jof|of9J=8|;-^ off of 56=^XTVxfx56=^ 

10. fof J-iof^x24TiVof]i=fxix*x-44xi-4|. 

U. JJxi*X|XT!Vxfxl00=-Sl^=9T»^. 

12. ^ = ^^is = m; ^i-^^-- iir, ih-ih~ 
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18. ^^. 8i_M_4.. 3?it-3t*-io. :^L±^=1I_ 

'** 6f+6f 24J-«' %-^^^-^"'|fxH-2r 
I 9 

^=i;Mxio-f-i=i8H. 

XtW=f 
15. 8j^=3t7^; ||4=TiV;-83i=|;3\*^of||-=iofM=A; 

1 25 
^*'' •5.6| ^^' IS.lf -^^' 16^^' 2.3i - "' W 

17. .101+.5i— .3i=.3135; *-?i^=.2J;. 8^=1.5; .3135 x 

.25 Xt-t=.05225. 
1.5 

18. 1580-i-80=19| miles. 

19. £24 16 8. 9d. = £24.8375; $4.8665 X 24.8375 =» 

$1-20.87169375. 
to. 432 1b. Av.=432x 7000-5-5760=525 lb. Troy. 

21. 752 gal.=752x23lH-282=616 beer gal. 

22. There are 25 year3=365x 25=9125 days ; and 7 leap 

years, hence there are 9125-f-7=9132 days in all. 

28. Since the end of the year 1800 completed 1800 years 
from the Christian era, the 19th century began on Jan. 
1, 1801 ; from example 4, Art. 314, we find that Jan. 
18, 1782, was on Friday, hence January I of 1782 fell 
on Tuesday ; and as there are 4 leap years the number 
of day 8=365 Xl9-f-4=6939 days, which divided by 
9 gives a remainder of 2 days, hence 1801 began 2 
days after Tuesday, or on Thursday. 

24. DiflF. of longitude=47° 17' 10''; diflF of time=47° 17' 10" 
-5-15=3 h. 9 min. 8| sec; since the message goea w^«.t. 
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th^ time will be earlier, heuce 9 h. 30 miu., minuB 
3 b. 9 min. 8| 8ec.=6 b. 20 min. 51^ sec. 

25. 1 mile=:5280 ft, contents of 1 mile of road=s5280x 40= 

211200 sq. ft. =4 II A. 

26. 8ft. 6 in.=102 in.; 5 ft. 9 in.=69 in.; coiiteuis^ 102^ 

X .785398X 69-j-(231 X 63)=38.742415+libd, 

27. Tbe amount of rain caugbt is tbe same wbether tbe roof 

be flat or sloping, bence adding 6 incbes at eacb side, 
•tbe 8urface=41 X 35=1435 sq. ft. ; amount of raiu= 
1435x144x1= 180810 cu. in.; deptb = 18081 U -i- 
(1022 X. 785398)= 22i+in.= 1 ft. lOJ+in.; 69 in.-7- 
22^in.=W; ixW=2||. 
is. 295-r-.62i=472. ♦ 

29. 4ix.33i=H; |^x.00f=T|^.. 

30. If $750 was 25%, or ^^ of wbat sbe tben bad, sbe must 

bave bad 5 times $750, or $3750, at first. 

81. |-^3f=.16|; |f^3f=.25. 

82. $680x.07=$47.60 ; 5 jr. 10 mo. 12 da.=5ff yr. ; $47.60 

x5}-f=$279.25i. 

83. Int. on $1 for 5 jr. 10 mo. 15 da.=$.3525 ; $456.84-^.3525 

=$1296. 

34. Int. on $4080 at 5% for lyr.=$204; $668.10-7-$204= 

3 yr. 3 mo. 9 da. 

35. Int. on $9876 for 6 yr. 2 mo. 12 da. at 1% = $612.312 ; 

$5510.808-^S612.312=9%. 
86. Tbe tin pan is tbe frustum of a cone, and tbe contents 
by Art. 778= 

((172 + 92)x. 785398 + ^172 X 92 X. 7853982) 

X4 of 5=684.60525+cu. in =2^+gal. 
37. 8^ ft. x3Jft. x4J ft.= 137^\ cu. ft.; according to note, 

Art. 371, corn in tbe ear being measured by beaped 

measure, | of i of 137^ =87^ bu. ; 87|^h-2 = 

43.89 bu. 
88. Tb ere are 10 cords yearly growtb ; profit on 1 cord= 

$4.25— $.75=$3.50 ; $3.50x 10=$35 ; $36-t-$100=» 

.35 or 35%. 
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•0. Length of one side, subtracting corner= 100— 6=94 ft.; 
whole length 94x4=376 ft.; contents of walk=376 
X 6=2256 sq. ft.=250| sq. yd.: cost of walk=$.75 x 
250|=$188; length of remaiuder=100— 12=88 ft; 
contents of remaiuder=88x 8i8=7744 sq. ft.; No. of 
bricks=7744x 4=30976; cost of paving=$9x 30.976 
=$278.784 ; whole cost=$188+$278.784=$466.784. 

40. l|A.=76230ft. ; length= 76230-7-180=423 J- ft. ; whole 
' length of wall=(423^+180)x 2=1207 ft.; to find the 

cost of labor we make no deductions, hence the con- 
tents of wall, Art. 364, Rule II.=1207x8.Vx 14= 
143633 bricks; cost of labor=!82x 143.633=1287.266; 
to find the amount of material we deduct corners, 
doors, and gateway, hence the whole length of wall 
= 1207 ft.--(4x 9 in.-f 12 ft.)=ll92 ft:; square feet in 
wall=(1192x8^)— (2x6ix4)=10082; actual num- 
ber of bricks=10082x 14=141148 ; cost of material 
= $10x141.148=11411.48; whole cost of wall= 
$287.266-f$1411.48=$1698.746. 

41. He had 100%— 20%, or 80% left, and sold 25% to C, 

then he had 75% of 80%, or 60% of the whole left, 
which equaled 120 acres, hence the original quantity 
was 200 acres. 
42^ Since 40 shares is 25% of what be had, he had 160, and 
now has 200 shares; 200—80=120 shares; 120 is 
75% of 160. 

43. If 25% of A's=33^ of B's, 75% of A»s=B's; hence 

175% of A's=$2800; A^s=$1600 and B»s=$1200. 

44. If $3600=120% of the cost, the cost was $3000, hence 

he gained $600 on the first ; if he spid the second for 
80%, or $3600, the cost was $4500, hence he lost 
$900 on the second, and he lost on the transaction 
$900— $600, or $300. 

45. C's is I of F's, and F's is \ of F*s less than F's ; now | 

of F's, which is C^s, is 100% of itself, and J of F's. 
what F's is less than C's, is ^ of f of F's, and hence 
is i of 100%, or 20% lesa. 
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16. 6aiQ=^of$360, or $60; 5% of$360==$18; $360f$18 

=^$378; original cost»$360— 160:==$300 ; $378 — 
$300»=$78; $78-s-$300»26%. 

17. He owns $50x 80»$4000 ; hence his dividend is $4000 

X.05=$200, and this is worth $200-t-50=4 shares 
of stock ; hence he has 80+4=3 84 shares. 

48. $300=4% of her stock; hence her stock is $7500, and 

she owned 7500-^50=150 sharesat first. The $300 
are worth 300-5-50=6 shares; 150+6=156 shares. 

49. The 10 shares are worth 10x$50=$500; hence the 

entire dividend was $545, which is h% of the stock; 
hence the 6tock=$ 10900, and the number of shares 
was 10900-7-50=218, and 218+10=228, is the num- 
ber of shares she then had. 

60. -fl of the price of the lot=$5000 ; hence she received for 

the lot $2600, and for the house $2400. On the lot 
she gained 4% or ^^^ hence \% of cost=$2600, and ^ 
of cost, or the gain=^ of $2600=$100 ; similarly, || 
of the cost of the second=$2400; hence -^ of the 
lo&s=$100 ; hence there was neither gain nor loss. 

61. 40 is \ of what B had, and \ of what remained to A^ 

hence B had 80 at first and A had 160 remaining. B 
had after the sale 80+40=120, and after the second 
gift 120+40=1(;0, and A had 160—40=120, and 
120isf of 160, or 75%. 

62. 80=1 of what Mary gave William, hence she gave W. 

120; if she had given 40 less and he 40 more, he 

would have given 80+40=120, and she 120—40=80, 

and 80 equals | of 120, or 66|%. 
ia. The bank stock was worth 56x50x.97i=$2730; the 

gas stock was worth $100x40x l.o4=$4060; the 

difference is $1330. 
64. 30x$50x.97=$1455; lOx $50x.99i=$497.50; 20X 

$50 x 1.04 = $1015; $497.50 + $1015=$1512.50; 

$1512.50— $1455=857.50. 
66. Cost of 1 sbare=$48|+$^=$48}; whole cost=$48|X 

45=$2199f. 
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M. Tbe horses cost $15625 minus the sum of $250 and $375, 
which is $15000; $375-^$15000=r.02 jr ; hence the 
rate was 2J%. 

67. By the conditions of the problem 6%— 2%, or 4% = 
$468; hence 100% of the amount soId=$I 1700, and 
6% of this is $702; hence $11700— $702=$10998. 

58. By the conditions we have 217^ + 11%, or 4% = 224; 
hence 100% equals $5600. 

o». 100%— 6^% = 93i%=$7480; hence 100% = $8000, tho 
amount sold. Then 6i% of $8000= $520. 

00. The int. at 8%— 4%,or 4%«=$988-$819=$169; hence 

tbe principal was $819— $169=$650; int. for 1 year 
at 4%?=$26 ; $169-t-$26=6J yr. 

01. The present worth == $1200-r-l.:2i==S980.926 + ; true 

d]scount=$1200 — $980.92G ^ $219.074 ; bank dif 
count for 2 yr. 9 mo. 18 da.=|1200x.224=$2(>8.«U; 
$268.80— $219.074=$49.726. 

62. Present worth of $600 for 1 year= $000-;- 1.06 = 

$566,037; present worth of $600 for 2yr.=$600-f- 
1.12=$585.714; present worth of $600 for 3 yr 
=$600-^1. 18=$508.474; whole amount=$566.U3T 
4- $535,714 +$508.474=$! 610.225. 

63. Simple interest=$800x 1.00=$800; compound interest 

= ($2.5403517 X 1.04 — $l)x800=« $1313.5726144; 
$1313.57-$800=$513.57. 
64* The time is 90 days ; interest on $1 for 90 da.=$0.015 ; 
proceeds of $1=$0,985 ; this minus the discount= 
$0.9775 ; $0.9775 X9rjO==$928.625, Ans. 

65. The commission is 3% of $r)000=$180; the proceeds= 

$5820; the face of tbe draft is $;>8 20 -5-1.005= 
$5791.04; be sells this for $5791.04Xl.0O|=$5834.47. 

66. Tbe time is 63 days; interest on $1 at 6% is $0.0105 : 

cost of $1 is $0.9895, which increased by tbe premium 
=.99075, which multiplied by 960=$951.12. 

67. A's and B's gain=$3600— $1400=$2200; A's gain= 

A of $2200=$1000; B's gain=A of $2200=$1200; 
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A and B gained 20% of their stock, hence $1400 is 
20% of C's stock, and his stock is $7000. 

68. $240000— $65000=::$1'75000, which divided in the pro- 
portion of 3400 to 3600, or as 34 to 36, gives B's 
stock=i| of $175000, or $86000, and C'ss=i| of 
$175000, or $90000 ; we find also that B and C gain 
4% of their stock, hence A's gain=$-2600. 

09. A*s gain per month=$1250-T-10, or $126 ; B's gain per 
months=$1500-r-]5, or $100 ; C's gain per month= 
$1350-^18=$75; whole monthly gain=$l-25-l-$100 
+ $75==$300; A has ^^ of $6000, or $2500; B has 
m of $6000, or $2000; C has ^j^\ of $6000, or 
$1500. 

70. If 3 men do as much work as 5 boys, 15 men will do as 

much as 25 boys ; hence A gives 20 X 12=240 days' 
work of a man, and B gives 15 X 15=225 days' work 
of a man ; A should receive JJ^ of $310=$160, and 
B, Iff of $310=:$150. 

71. A should receive m of $740=$216; B, i-|J of $740= 

$224; C, i|of $740=$300. 
7S. A credit on $1200 for 6 mo. is equivalent to a credit on 
$1 for 7200 mo.; a credit on $1500 for 8mo.=a credit 
on $1 for 12000 mo., which makes the same as a credit 
on $1 for 19200 mo. On the other side, there is a 
credit on $1 for 8000 mo; the difference is 11200 mo., 
which divided by the remainder of the debt ($700), 
gives 16 mo., or 1 yr. 4 mo. 
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10. This is solved by Arithmetical Progression. The Ist 
term is 4 ft., the com. diff". is 4, and number of terms 
400; the last term=4+4x 399=1600, and the sum 

of the teru.sJ-^±}m2im^s20SOO ft. 
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76. In the figure on page 159, AB=v^ 20« + 16« =25; 

AC=v/25HPi22"=:27.73 in. 
77* Since the dimensions of similar surfaces are as the 
square roots of the areas, the diameter of the 2d is to 

the diameter of the 1st, as v^^ : 1, or as | : 1, hence 
diameter of 2d=| of 15=25. 
78.. One mile equals 320 rods. A goes 320x2=640 rods. 

B goes ^/3202+3202■= \/204800 = 452.548 ; the 
difference is 187.452. 

7». 1 acre=160 sq. rd. ; 160-t-32=5 rd. 

80« At the end of 6 mo. the provisioti would last 960 men 
2 mo.; hence it would last 1920 men 1 mo., or ^ of 
1920 men=320 men, 6 mo.; hence 960—320=640 
men were sent awav. 

81. Entire surface equals 6 times 15^ = 1350. 

82; C's=J A'/»-f|B's; but A'8=|B^8, and | A'8=f B's; 
hence C's=^ B's+f B's=-VB^s; hence |+|-+i5tt= 
^ B'8=$5000. B'8=$1800 ; f B's, or A'8=$1200 ; 
V-B's, or C'8=|2000. 

88. Each side of the square garden is 16 rods, hence its area 
is 16^ = 256 sq. rd. The diameter of the circular 
garden=64x.3183; the area=J of 64 x 64 x .3183= 
325 9392 sq. rd.; 325.9392— 256=69.9392 sq. rd. * 

84. ^ of A's gain=$520, A's gain=$2600 ; then | of A's 

stock=$2600; A's stock=$20800; | of $20800=| B's 
stock, hence B's 8tock=$23400. 

85. He bought for 75% of par and sold for 120% of par, 

hence he gained 45% of par on 75% of pur, or 4 of 
the investment equals the gain, which is $1920; hence 
he invested $3200. 

86. After losing | of the 8um he had ^ of the sum ; he 

then won \ of f =^ of the sum, and then bad 4+^= 
4 of the sum, which is $24 ; the sum was $48. 

87. After gaining | as much as remained, they had J («uni— 

$1680)=^ sum; hence | «mwi=^ (sum— $1680), and 

the 8um=2 «uwi— $3360; hence the «um=.%'3k^^<5k \ 
17 
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from which we readily find A's and B's to be $1799 
and $1568. 

88. i acre8==640 sq. rd. The side of the square is V^640, 

which multiplied by 4=101.192 rods. From Rulel. 
Art. 154, we have area=circ. 2x.0T958 ; hence the 
circumference of the circular garden=^^640-7-.0T958, 
which equals 89.678—. The difference is 11.514 
rods. 

89. lie asked 120% and sold for 90% or ^^ of 120%, which 

is 108% ; hence he gained S%. 

90. He sells for ^ of 40+40, or 44/ a yard; and since he 

fell ^, 44/ is f of the price asked ; hence the price is 
66/. 

91. The retail price is 125%, and the wholesale price is 

96% or II of 125%, which is 120%; hence the gain 
is 20%. - 

92. 3 A'8+32 : 4 B's— 24 : : | : |; hence f A'8+24=f B's 

— 16; then f A's=| B's— 40 ; hence A's=|| B's— 
^^', hencjB l^+lf — 4^ or f^ B's— ^^^=428 ; f? 
B's=Ai^^; B's=204; A's=224. 

93. The wholesale price was 95% and the retail price is 

120% or f of 95% = 114% ; hence the gain is 14%. 
94. /I'b^ retail price is 112^% of cost, which equals 105% 

112.5 
of the wholesale price ; then 1 % wholesale =—-^ % 

11250 
of cost, and 100% of wholesale equals —=107f%; 

i.UD 

hence the gain at wholesale is 7if%. 
95. He sold 80% at a gain of 40%, or |; hence he sold it 

for ^ of 80% of cost, or 112% of cost; hence the 

gain was 12%. 
9t>. Selling price is 110% of cost ; gain on remainder=110% 

^75%=35% of cost; he gained 35% of cost on 75% 

of cost, or y^ of cost, which equals 46f % of 75%. 
97. He sells for $12+| of $I2=$13.50; he had remaining 

I of 20, or 16 turkeys; he sold each turkey for $13.50 

^16=:$.84f. 
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98. One bushel ==2150.42 cu. in., and 4500^:2150.42x4500 

=9676890 cu. in.; the cube root of this is 213.09 in., 
which divided by 12=17.76 ft. 

99. Diain. of 2d : 7 : : ^T06| : ^ISJ; or, as^ifi ; ^^. 

Hence, Diam. of 2d= 7 X ^ i|A-^ */= *? X ^T; Or 
diam. of 2d=7x2=l4, Ans 
100- iM-VW=/A> or H=$5100; 5^^= $300, and ||=. 
$7500. 

101. 2 times the meadow : 3 times the forest— 60 : : ^ : f ; 

hence | of the meadow=-^2_ of the forest — 40 ; hence 
meadow=||— 24 ; hence |-|+f|— 24=342 ; hence 
|i=366, 11=150, and f|-24=l92. 

102. $100+4 times the &'um=$200 ; hence 4 times the sum 

equals $100, and the sum equals $25. 

103. In 7 jr. at 6%., the amount=|^-J=J^ of the principal, 

hence $59640=^ of the amount at interest and ^^ 
=$42000 ; hence $42000= | of A's+| of B»s fortune; 
but as the fortunes are to each other as i to ^, or as 
3 to 2, I of A's is to f of B»s as 2 to f , or as 4 to 3 ; 
hence | of A's=^ of $42000, or $24000, and A»s for- 
tune=$36000-, | of B's=f of $42000, or $18000, and 
B's fortune=$24000. 

104. A, B, and C do ^j in 1 day, A and B -j^, A and C -^j^ ; 

hence B does -^^ — -^^=s^^ in 1 day, and to do -J| or 
the whole, he will require 48 days ; A does -^ — -jj^^ 
Y^ in one day, and to do the whole, he will require 
144 days ; C does ■i^—j^=j^ in one day, and he will 
do the whole in 72 days. 

105. Had he paid $20 each for the whole, they would have 

cost $20x96=$1920; but they only cost $1620: 
hence they cost $1920— $1620=$300 less, and there 
were 300^-10=30 cows. 
100. 24 to 3 is the same as 8 to 1, hence there will be 8 oz. 
of gold to one of silver. No. oz. of gold=124 — 10 
= 114; I ofll4=14Joz; UJoz.— 10 oz.=4Joz.to be 
added. 
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167. A, B, «Dd C do ^ in one day ; B does | as much as C ; 

A does I as much as B, or |^ as maeh as C ; then ^| 

"♦"H+fi» ^^V^ of what C does equals^, -^^ of what 

1 64 

C does=— — --— -, and H of what C doe6=~ — -— 
24x217' ^* 24x217 

•= = - ; heuce C will do it in — or 814 

3x217 651' 8 * 

days, B in 72^ days, and A in 64^ days. 

108. If he plows 3 acres for 9 cows, for 1 cow he plows ^ ; 

if he pastures 3 acres for 5 cows, for 1 cow he pastures 
f of an acre ; hence 1 cow requires ^+|^=-J-J^ of an 
acre, and the number of cows equals 84^|^==90, 
and the number of sheep equals 80. 

109. The geese equal f of the turkeys ; hence -y- of the 

turkeys=440 ; | of the turkeys=200, and the geese 
=240 ; I of the turkeys are to equal ^ of 240=192 ; 
hence the turkeys will equal 288 ; hence he must buy 
288—200=88. 

110. Tail=36 + 12+J of body; the body=36+484-J of 

body +21 ; heuce f of the body=105 oz., and the 
body=140 oz.; the tail= J of 140+48=83 oz.; whole 
weight=36+83+140=259 oz. 

Ill* If the bill of one is increased 12}/, the bill of 45 is 
increased $5.62|^, which was the share of the 5 who 
withdrew, hence each one's share was ^ of $5.62}, or 
$1.12}, and the whole cost was 50 times $1.12]^, or 
$56.25. 

112. If the current was 5 miles an hour, the rate of the steam- 
boat up the river will be 16—5, or 11 miles an hour, 
and down the river the rate will be 16+5, or 21 miles 
an hour ; then to go 1 mile each way will require ^ 
+^, or -^Y ^^ ^^ hour, and in 10| h. the boat will 
go lOf-7-^^, or 77 miles. 

1 IB. A eats 4 times as many as C, and B eats 2 times as 
many as 0; hence all eat 7 times as many as G, which 
is 68 ; hence G eats 9, A 36, and B 18 ; hence A fur- 
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nishee with 40 — 36, or 4, and B furnishes G with 
23—18, or 5 ; hence A has ^ of 18/, or 8/, and B has 
I of 18/, or 10/. 

114. By the conditions, the wife has 2 times as much as the 

daughter, and the son twice as much as the widow, 
or 4 times as much as the daughter ; hence *l times 
wlfSkt the daughter receives equals $64470, once the 
daughter's share equals } of $64470=$9210 ; the 
widow receives $18420 ; and the son, $36840. 

115. 2^xl20=::300, in 2d field; number in 1st field after 

jumping=I20— 40+ 100=180; number in 2d field 
after jumping = 300— 100+40=240; 180 is f of 
240. 

lltt. One cost ^ of a cent^ and one cost ^, and 2 cost ^^ ; he 
sold 2 for ^ a cent ; hence he lost on two ^ — if=^^ 
of a cent, and to lose 400 cents takes as many times 
one of each as 400-t-^= 12000. 

112. A'ssf B^s ; the difference of their ages=|^ of B's ; and 
since 10 yr. is ^ of the difference, the difference=12 
yr.; hence iB'8=12, B's=48, and A's, 36. If ^ A's= 
\ B's, A's=| B's; hence, at that time, I B's=12, B's 
= 60; hence the time is 60 yr.— 48 yr.=12 years. 

118. ^ of the time past 8 equals f of the time to midnight ; 

hence -| plus f or fof the time to midnight= 16 hours, 
and the time to midnight is 6 hours ; hence it is 6 
o'clock p. M. 

119, 3^ of A'8=^ of 86435, or $2925; || of B's money 

equals $643d+$2925=$9360 ; hence B'8=$10800. 
The sum of A's and B's=$n235 ; they give C | of 
$n235=$6463i, and retain $1077 If C then had 

$6463|+$4786J=$11250. Now the part is \^^^^} -t 
86175 383 ^^^^" 

90000*^ 400* 
120« The minute-hand gains 11 spaces in going 12; hence 
to gain 1 space it goes j-| of a space, and to gain 4 
spaces, the distance they are apart at 4 o'clock, it goea 
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f f spaces. To go one space requires 5 minutes, and 
to go ff spaces, requires -*f x5==^*jJ^=21^ minutes. 
181. A takes 4 while 6 takes 5 ; but 1 of A's=2 B's, hence 
A goes a distance equal to 8 of B's steps while B goes 
5 of his steps ; hence B goes -^^ of 650 steps, or 250 
steps, aod A goes a distance equal to -^ of 650 of B's 
steps, or 400 of B's steps, which we find is« equal to 
200 of A's steps. 

122. By the first condition, 8 times Mary's age equaled h^r 

grandmother's age, hence the differeuce of their ages 
is 7 times Mary's age, and once Mary's age equals -f 
of the difference of their ages ; in 16 years, 4 times 
Mary's age equaled her grandmother's age, hence 
Mary's age equaled ^ of the difference of their ages ; 
^ therefore 16 years is the difference between ^ of the 
difference of their ages and 4^ of the difference of their 
ages, or ^ of the difference of their ages ; hence the 
difference of their ages is 84 years, and Mary's age 
4 years ago equaled ^ of the difference ; hence it was 
28 years, and at present is 32 years, and her grand- 
mother's age is 32+84, or 116 years. 

123. i of 1st— 24 : f of 2d+24 : : | : } ; hence ^ 1st— 18= 

^of2d+16, and^ lst=^ of 2d+34, or lst=2d+68; 
hence twice the second + 68=2 12 ; the 2d=72, and 
lBt=140. By the second condition, f of 2d=| of the 
1st, hence I of the lst=f of 72=54, and the lst=81 ; 
hence the part subtracted is 140 — 81=59. 

124. The second receives $4800— $2100=$2700. Had the 

first labored f as many days as the second, he would 
have received | of $2700=11800 ; hence the labor ol 
10 days amounts to $2100— $1800=$300, and the 
labor of 1 day equals $30 ; hence 1st labors $2100-r-$30 
=70 days, and the 2d labors $2700-r-$30=90 days. 
126. |(Rem.+50) cost $40, hence the Rem.+50 cost $100; 
f (Rem.— 50) cost $20, hence Rem.— 50 cost $50; 
therefore the difference, which is 50+50 or 100, cost 
$50, 1 cost $^, and $100 will buy 100-t-|=200 ; hence 



f 
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the Rem. + 50=200, and the Rem.?=150, which is f 
of the No. at first, hence he had 250 at first. 

126. One revolution of the tape gives a right-angled trian- 

gle, the base of which is 4 ft. and altitude 3 ft.; hence 
the length of the tape to g6 once around is 5 ft. Since 
the cylinder is 52 ft, it goes around 52-t-4s:s 13 times ; 
hence the length is 5 X 13=65 ft. 

127. First Rem. =iof his money— $24. 
Second Rem.=f " *' —$36. 

Third Rem. =f " ** —$36=^ of his money. 

Hence, |— ^ or ^=$36. 

His money=$180. 

NoTB. — If he gave 4 away, there remained J ; since he gave H~^^ there 
remained f — 1*^. If he gave i of this away there remained J of this ; 
hence there remained | of (f — $24) which is f--$18 ; but he gave $18 more 
than 4 ; hence there remained f-— $36. Some authors find what was 
given away each time and then subtract. This is more di^cult and twice 
as long as the solution given here. 

128. 'The part inclosed by the walk is ^ of the 

whole ; the whole area is ^ of 160 sq. 

rods, or 64 sq. rods ; hence the part en- 

closed=f Jx64, or 49 sq. rd., and the 

square root of this equals 7 rods ; the 

side, including the walk, is 'v/64=s8 rods; hence twice 

the width of the walk is 8— 7 = 1 rod ; once the width 

is ^ of a rod, or ^ of 16^ ft.=8 ft. 3 in. 

120. Two faces are 4 ft. long and 3 ft. wide ; hence the sur- 
face of both is twice 4 X 3=24 sq. ft. Two faces are 4 ft. 
long and 2 ft. wide ; hence their surface is twice 4x 
2=16 sq. ft. Two faces are 3 ft. long and 2 ft. wide ; 
hence their surface is twice 3x2=12sq. ft. Hence 
the whole surface is 24+16 + 12=52sq. ft. 

180. Spheres are to each other as the cubes of their diame- 
ters, hence weight of 4th ball : weight of 3 other balls 
: :(diam. of 4th ball)^ : 3^ + 4^+5^; since weights are 
equal, Diam. of 4th ball= ^33 + 48+53=6 in. 

181« The difference of men required in the two trials is 144 
+204=348, and since there were 2 men on each side 
more in the first trial than in the second^ IC nr^ %^^}^ 
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tract the 4 men that would occapy the corners of the 
sqaare, we will have 4 times the number of men in the 
side of the square at the second trial ; hence 4 timen 
the number of men in the sides=348— 4 or 344, and 
once the numbersr86; hence 86^ + 204=: 7396+ 204 
=T600. 
IBS. A box whose dimensions are 2, 3, and 4, contains 2x 
3x 4=s24 cu. in. ; hence, 

Length of 2d : 4 : : ^24 : : ^3000. 

Length of 2d=4 X ^1^=3 X ^125. 

>/ 24 

In a similar manner we havQ width of 2d3=3x 5=15> 
and height of 2d= 2x5—10. 

188. The horse cost f of the cost of the carriage ; f of the 
cost of the horse equals what he received for it, and } 
of the cost of the carriage equals what he received for 
it ; but f of the cost of the horse=4x J, or ^ of the 
cost of the carriage ; hence i^+f, or ^^ of the cost of 
carriages $420, and the cost of carriage=$200 ; the 
cost of the borse»| of $200=$225; both cost $200+ 
$225=$425; hence the loss was $425— $420=$5. 

184. The first was on interest 16 yr., the second 12 jr., the 
third 8 yr., the fourth 4 yr. At 5% for 16 yr., ^^ or 
^ of the principal equals the interest; hence ^ of the 
share of the first equals the equal amount. In the 
. same way we find f of the share of the 2d equals the 
e^al amount, ^ of. the share of the 3d equals the 
equal amount, and f of the share of the 4th equals the 
equal amount. If f of the 1st shares the equal 
amount^ the 1 st sharess^ of the equal amount, and iu 
the same way the 2d shares | of the equal amount, 
the 3d sharessf of the equal amount, the 4th share= 
^ of the equ^l amount ; hence the shares are to each 
other as |, |, f , |, or as ^, J, |, |, or as ^^, ^^, -j^^, 
-^, or as 5C, 63, 72, 84 ; hence we divide $27500 
into 56+63+72+84=275 equal parts, and the 1st 
8iiare»==^^X$27500=$5600; the 2d share=>^x 



3+3 for 4 
5+5 for 6 


12 
15 


4 

6 


1 + 1 for 4 
1 + 1 for 6 


U 
18 


1 
I 


1 for 2 
1 for 4 


2 
4 


1 
1 


1+0 for 

6+0 for 

6 for 8 


12 
9 
6 


1 
8 
8 
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$27500==$6300; the 3d&hare==^\x$27500=»$7200 ; 
the 4th share==^^X $27500=== $8400. 
185. If 3 acres+the growth of 3 A. A. W. 0. W 
acres for 4 weeks keep 12 
oxen 4 weeks, 1 acre + the 
growth of 1 acre for 4 weeks 
will keep 4 oxen 4 weeks, or 
4x4 or 16 oxen 1 week. Id 
the same maDner 1 acre + the 
growth of 1 aci*e for 6 weeks 
will keep 18 oxen 1 week ; 

subtracting these, and we 6+6 for 8 15 8 

have the growth of 1 acre 

for 2 weeks, will keep 2 oxen 1 week, and the growth 
of 1 acre for 4 weeks keep 4 oxen 1 week ; subtracting 
this from 1 acre + the growth of 1 acre for 4 weeks, 
we have 1 acre, without the growth, will keep 12 oxen 
1 week ; hence 6 acres will keep 72 oxen 1 week or ^ 
of 72, which is 9 oxen, 8 weeks. Again, since the 
growth of 1 acre for 2 weeks will keep 2 oxen 1 week, 
the growth of 1 acre 1 week will keep 1 ox 1 week ; 
hence the growth of 6 acres 8 weeks will keep 6 
oxen 8 weeks, and adding, we have 6 acres+the 
growth of 6 acres for 8 weeks will keep 15 oxeu 8 
weeks. 



MANUAL. 

THE GREATEST COMMON DIVISOR OP^ FRACTIONS. 

1« The Greatest Oommon Divisor of two or more frac- 
tions is the greatest fraction that will exactly divide them. 

One fraction exactly divides another when it is contained 
in it a whole number of times without a remainder. 

Prop. — A divisor of a fraction is a fraction whose nume- 
rator is a divisor of the given numerator^ and whose de- 
nominator is a multiple of the given denominator. 

For, to divide by a fraction we divide by its numerator and 
multiply by its denominator ; hence, to obtain an integral quotient the 
numeraUyr of the divisor must divide the given numerator, and the de- 
nominator of the divisor must contain the given denominator. . This 
may be illustrated by dividing J by y\. 

1. Find the greatest common divisor of ^, ■^;f, and -J^. 

Solution. — To be a divisor of operation. 

each of these fractions the numera- i ' ^ - 4| 

tor must divide each of the given ^ 1^ ll 

numerators, and the denommator „^ = y- X' w ' ^/^"^eratorB. 

must contain each of the given de- . p p fPl. j of Denominators, 
nominators ; hence, the greaieit corsi'' •*• ^' ^* ^* — TS* Am, 
mon divisor must be a fraction 

whose numerator is the greatest common divisor of the given numera- 
tors, and the denominator the least common multiple of the given de- 
nominators. The greatest common divisor of the numerators we find is 
3, and the least common multiple of the denominators is 70 ; hence the 
greatest common divisor of the given fractions is -fi^, 

"Rule. -^Beduce the given fractions to simple ones in their 
lowest termSy then find the O. C. D. of the numerators and 
divide it hy the L, C. M. of the denominators. 

Find the greatest common divisor of 



i\ 


"6» "B"* s' Ans, j Jq. 


6. 2f, 3f 2||. 


Ans. ij^. 


8. 


I, i, -xV- ^^«- iV 


'• l» 3nr» 2*4- 


A ns, tqV* 


4. 


2|, 4, If • Ann, f 


^* h f » h 1- 


Ans. Tirff. 


h. 


5. V, ¥. n- Arts. j\. 


»• A. H> ih M- 


Ans, T^ir 



KW^^ 
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10. A man has three boards 11|, 16 J, and 15f feiet Id 
length respectively; what are the longest equal pieces into 
which they may be sawed ? Ans. y\ foot. 

11. The sides of a four-sided lot are respectively 36 J feet, 
58f feet, 44^^^ feet, and 88i feet ; what is the greatest length 
of boards that can be used in putting a fence around it 
without cutting the boards ? An», t^ feet. 

THE LEAST COMMON MULTIPLE OF FRACTIONS. 

3. The Least Gommon Multiple of two or more frac- 
tions is the least number that will exactly contain each of 
them. 

Prop. — A multiple of a fraction is a fraction whose nu- 
merator is a multiple of the given numerator , and whose de- 
nominator is a divisor of the given denominator. 

For, to divide by a fraction we divide by its numerator and multiply 
by its denominator ; hence, to give an integral quotient when we divide 
a multiple by a fraction, the numerator of the multiple must contain 
the numerator of the fraction, and the denominator of the multiple 
must divide the denominator of the given fraction. This may be illus- 
trated by examining |, a multiple of J. 

1. Find the least common multiple of |, |f , and ^^. 

Solution. — ^To be a multiple of each operation. 

of these fractions the numerator must i - ia . ii 

contain each of the given numerators, t ^ ^? Jx^ 
and the denominator divide each of the ^- ^- ^- r fj"™ — t^ 
given denominators; hence, the least . t p \? — iui IIc^ 
common multiple must be a fraction •*• L. C. M. — y — 9f , Ant 
whose numerator is the least common 

multiple of the given numerators, and whose denominator is the great* 
est common divisor of the given denominators. The least common mul- 
tiple of the numerators, we find, is 48, and the greatest common divisor 
of the denominators is 5, hence Y i^ the least common multiple of the 
given fractions. 

Rule. — Reduce the fractions to simple ones in their lowest 
terms, then find the L, G. M. of the numerators and divide it 
by the G. G, D, of the denominators. 

Find the least common multiple of 



2. i A, ^^ Ans. ^. 
»• iif M- Ans. 16J. 



«• 6 1, 4f ^, Ans. 66 J. 

7- i i h -h' Ans. 157^. 

8- 6|, 7V^, 8H, 19H- 



S- H. ih ih f I- An^. Ul 9. 7 J^, 10, \%V ^"^-^^ 
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10. What is the least sum of money for which I can buj 
an integral namber of bushels of grain, wheat at $1| a bushel, 
rye at $1^, corn at ${, and oats at $| a bushel ? An9. $i5f . 

11. What is the least sum of money for which I can bay a 
number of sheep at $5^, a number of bogs at $4f, or a nam- 
ber of cows at $26^ ? Ans. $26}. 

12. A, B, and C start at the same place jind travel around 
an island, A making the circuit in | of a day, B in ^ of a 
day, and C in ^ of a day ; in how many days will they all 
be together at the place of starting, and how far will each 
have traveled f Ans. 4| days ; A, 6 times around, etc. 

CIRCULATING DECIMALS. 

8. A Circulate, or Girculating Decimal, is a decimal 

in which one or more figures are repeated in the same order; 
thus, .333 etc.; 2.363636 etc. 

4u A Repetend is the figure or set of figures which repeat. 
A Repetend of one figure is expressed by placing a point 
over the figure 

S. A Repetend of more than one figure is expressed by 
placing a point over the first and last figure ; thus .333 etc., 
is expressed thus, .3 ; 2.3636 etc., is expressed thus^ 2.36. 

O* A Pure Circulate is one which contains no figures 
but those which repeat ; as, 5.267. 

7« A Mixed Circulate is one which contains one or 
more figures before the repeating part; as .45306. The parts 
are distinguished as the repeating and nan-repeating parts. 

8. A Perfect Repetend is one in which the number of 

decimal places in the repetend is one less than the number 

of units in the denominator of the common fraction from 

which it is derived ; thus, |:s. 142857. 

OaiOiK OF CiBGULATES.— In reducing common frar^ions to decimals, 
as has been seen, sometimes the division terminates and sometimes it 
•ioes not. When the division does not terminate, if it be carried suf- 
ficiently fiir, a figure or set of figures in the quotient will begin to repeat 
in the same order. Circulating decimals have their orig^ therefore, 
in the reduction of common fractions to decimals. The two classes of 
decimals are sometimes distinguished as finite or terminate, and infinite 
or inUrminate, For a full treatise aee Broofes's Higher Arithmetic. 
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REDUCTION OF CIRCULATES. 
CASS I. 
0« To reduce a cotnviati. fraction to a drctdate. 

1. Reduce f to a circulate. 

Solution. — By reducing, as in Art 206, we find 
f =.142857. 

Reduce the following to repetends : 



OPERATION. 

7 )1.000000 
.142857 



2. l 



fr 



4. T»r- 



Ans. .7. 

Ans. .45. 

Ana. .81. 

Ans. .923076. 

Ans. ,7857142. 



9. if 
10. I*. 



Ans. .86. 

Ans. .94. 

Ans. .904761. 



10« The pupils will now prove by actual division the 
truth of the following principles : 



1. Thati=.i. 

2. That ^=.01. 

3. That^^=.6oi. 



4. That T^y=.000i. 

5. That TTb7=-^^^^l- 
«• That ^7^y^=.d0000i. 

CASE II. 

11 • To reduce a pure circulfite to a cotntnon fraction. 

1« Reduce .324 to a common fraction. 

Solution.— Since .001 equals ^i^, as operation. 

was shown in the previous case, .324, Since .001 = ^J^ 

which is 324 times .001, equals 324 times .324 = }f } = H 

ffi?, which is |Jf, which, reduced to its 
lowest terms, is \j. Hence the following 

Rule. — Write the repetend for the numerator of a frac* 
tion, with as many 9'8 as there are places in the repetend 
for a denominator, and reduce to lowest terms. 

Reduce the following to common fractions: 



2. 


.207. 


Ans. ^Y- 


6. .1782. 


Ans. ^^. 


8. 


.135. 


Ans. -jV- 


7. .4158. 


Ans. ^. 


4. 


.027. 


Ans. g^. 


8. .07209. 


^^^ T*fh- 


6. 


.216. 


Ans. ^. 


9. .002322. 





270 



A MANUAL TO THE 



CASE m. 

12, To reduce a tnixed circulate to a common fritO' 
Hon, 



1. Reduce .436 to a common fraction. 

Solution. — .436 equals ^oi 4.36, which 
equals ^ of 4Jf, or ^^ of 4^, which equals 
y\^, which, reduced to its lowest terms, equals 
j|. Hence the following 



OPERATION. 

m 



10 



.436 = 

Rule* — I. Write beneath the repetend as many 9's a« there 
are places in the repetend^ and annex this to the finite part. 

11. Divide this by 1 with a« many ciphers annexed as 
there are places in the finite part, and reduce the result to a 
aimple fraction^ in its lowest terms. 

Reduce the following to common fractions : 



2. 


.227. 


Ans, jV 


6. 


.4T20T. 


Ans. |f|. 


3. 


.254. 


Ans. \\. 


7. 


.84234. 


Ans. \^\, 


4. 


.236. 


Ans, If. 


8. 


.35135. 


Ans, J^. 




.590. 


Ans, If. 


9. 


.9285714. 


Ans If. 



ANOTHER METHOD. 

1. Reduce .36 to a common fraction. 

Solution.— Let F represent the common 
fraction, then if we multiply hy 100, to make 
a whole number of the repetend, we will 
have 100 times the fraction equals 36.3636 
etc Now, subtracting once the common 
fraction from 100 times the common frac- 
tion, we have 99 times the common fraction equal to 36, hence once the 
fraction equals -i-^ of 36, which is {}, or y\. 



OPERATION. 

F = .368636 etc 
100XF= 36.3636 
99xF=36 

F = U = tV,^«. 



F=^. 391 8918 etc. 

10 F = 3.918918 etc 

10000 F= 3918.918 etc 



Note. — 1. With a mixed repetend we mul- 
tiply by 1 with ciphers to make a whole num- 
ber of the non-ref)eat%ng part, and then by 
1 with ciphers to make a whole number of the 
repeating part, and then subtract the first re- 
sult from the second, as is illustrated in the 
margin. 

2. Pupils who are sufficiently advanced may apply this method to the 
problems given above 



9990 F= 3915 
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PRINCIPLES OF SIMPLE AND CIRCULATING DECIMALS. 

1. A common fraction whose denominator contains no 

other prime factors than 2 and 5, can be reduced to a simple 

decimal. 

Since 2 and 5 are factors of 10, if we annex as many ciphers to 
the numerator as there are 2's or 5's in the denominator, the numera- 
tor will be exactly divisible by the denominator. Therefore, etc. 

2. The number of places in the simple decimal to which 
a common fraction may be redaced, is equal to the greatest 
number of 2's or b^s in the denominator. 

To make the numerator contain the denominator, we must annex a 
cipher for every 2 or 5 in the denominator, and the number of decimal 
places equals the number of ciphers added. Therefore, etc. 

3. Every comtnon fraction whose denominator contains 
otKer prime factors than 2 or 5, will reduce to an inter minate 
decimal. 

Since 2 and 5 are the only factors of 10, if the denominator contains 
other prime factors the numerator with ciphers annexed will not exactly 
contain the denominator. Therefore, etc. 

4. Every common fraction which does not give a simple 
decimal gives a circulate. 

In dividing by the denominator there cannot be more different re- 
mainders than there are units in the denominator; hence, if the division 
be continued, a remainder must occur which has been previously usbd, 
and this will give a series of remainders and dividends like those 
already used, hence the quotients will be repeated. Therefore, etc 

5. When a common fraction contains 2*s or 5'«, urith other 
prime factors in the denominator, it will give a mixed circu- 
latCf and the number of places in the non-repeating part will 
equal the greatest number of 2's or 5's in the denominator. 

This is evident from the above. Let the pupil show it. Give illus- 
trations of each of the above. 

PROBLEMS FOR PUPILS WHO THINK THEY HAVE MASTERED 

THE BOOK. 

Reduce the followins: to coraiiioa fractioQS : 



1. Reduce T.OJ. 

2. Reduce 2.06. 
8. Reduce 5.008. 



4. Reduce 18.5. 

5. Reduce .57.1428. 

6. Reduce .0^; .O^OJ. 
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CONTRACTIONS IN MULTIPLICATION 

AND DIVISION. 

CONTRACTIONS IN MULTIPLICATION. 

18* Oontractions in multiplication and division are ab- 
breviated processes for multiplying and dividing. Many of 
these are very useful in facilitating the mechanical operations. 

CASE I. 

14. Wlien tfie mvUiplier is an aliqi&otpart of 10, 100, 
1000, etc. 

1. To multiply any number by 2^, we multiply the nunt' 
her 6y 10 and divide by 4. 

OPEBATION." 

38x2i = 
4 )380 
95, Ans, 

2. To multiply by 3J, or 5, we annex a cipher to the 
multiplicand and divide respectively by 3 and 2. 

8. To multiply by 12^, 16|, 25, 33^, 50, we annex two ci- 
pliers and divide respectively by 8, 6, 4, 3, and 2. 

4. To multiply by 125, 166^, 250, 333|, we annex three 
ciphers and divide respectively by 8, 6, 4, and 3. 

The following relations will enable us to multiply by 
other aliquot parts : 

37^=1 of 100. 375 =1 of 1000. 



Solution. — Suppose we wish to multiply 38 by 
2}. Since 2J equals 1 of 10, 2^ times a number 
equals 1 of ten times tne number; hence 38x2^ 
equals 38x10 divided by 4, which equals 95. 



62^=1 of 100. 
66|=f of 100. 
75 =1 of 100. 
83^=1 of 100. 
87^=J of 100. 



625 =1 of 1000. 
666|=f of 1000. 
750 =f of lOOQ. 
833J=f of 1000. 
875 =1 of 1000. 



1. Multiply 956 by 12^. 

Solution. — Since 12} = J of 100, 12} times 
956 eqTials i of 100 times 956, which equals } of 
95600 = 11950. 



OPEBATION. 
12} = i of 100 

8 )95600 
11950 
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2. 756 by 2. J. Ans, 1890. 


4. 895 


by 12f Ans, 11187f 


3. 7i7 by 3^. Ans. 249Q. 


6. 7854 by 16f. Ans. 13090a 


6. 18568 by 25. 




Ans. 464200. 


7. 7542 by 33^. 




Ans. 251400. 


8. 8577 by 66|. 




Ans. 571800. 


9. 7659 by 75. 




Ans. 574425. 


10. 38567 by 62f 




Ans. 2410437^. 


11. 28564 by 126. 




Ans. 3570500. 


12. 68532 by 166f. 




Ans. 11422000. 


13. 98765 by 250. 




Ans. 24691260. 


14. 73521 by 333 J. 




Ans. 24507000. 


15. 35420 by 8125. 




Ans. 287787500. 


16. 67324 by 1833J. 




Ans. 123427333^ 


17. 93864 by 54166|. 




Ans. 5084300000. 


18. .13574 by 125250. 




Ans. 1700143500. 


19. 35676 by 250333J. 




Ans. 8930892000. 


20. Multiply 67328 by 83^ 


; by 87i 


;by 750;by 833i;by 


876 ; by 75087^-; by 625833^. 


« 




CASS II. 





15. To multiply when all the digits of the multiplier 
are 9. 

1. Multiply 856 by 999. 

Solution.— 999 times 856 equals (1000 — 1) times 
856, which equals 1000 times 856, minus 856, which 
equals 856000—856=855144. Therefore, 



OPERATION. 

856 
999 

856000 



855144, Am, 

Rule. — Annex to the number as many naughts as there are 
9's in the multiplier , and subtract the number from the result. 

What is the product of 

2. 875 by 99 ? Ans. 86625. 

8. 2378 by 999? Ans. 2375622 

4. 7352 by 9999 ? Ans. 73512648. 

5. 43216 by 99.99? Ans. 4321167 84. 

6. 32457 by 25.999? Ans. 843849.543. 

18 
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CASE m. 

]8« Tosquare a fnixed number in which the fracm 
Hanalpartis i. 

The square of a number is the product of the number 
multiplied by itself. Tiius 3x3, or 9, is the square of 3. 

Method. — Multiply the whole number by the next larger 
whole number t and to the product add \. 

OPERATION. 



Deh. — Thig may be proved by 
iquaring any such mixed namber 
as 7i. 7JX7i=(7+}) (7+i), 
and mnltipljing thU as in the 
margin, we have 7x7-+-lx7+}, 
which equals 8x 7-f-i which proves 
the method. 

What is the square 

1. Of 9| ? Ans. 90f 

2. Of 13^ ? Ans, 182^. 
8. Of 19^? Ans. 380i. 
4. Of 28J ? Ans. 812^. 



7+i 
7+! 



7xi+i 
7x 7+7xi 

7x7-flX7+J=8x7+J. 



6. Of 86 J? Ans. 7482J. 
«. Of 124|? Am. 16500^. 

7. Of426|? An8. 181050 J. 
S. Of 9999^ ? Ans. 99990000 J. 



CASK lY. 

17* To find the product of two mixed numbers whose 
fracHonai parte are halves* 

Mbthod. — Take the product of the integers, increase 
this by ^ of their sum, and by \. 

Dem. — This method can be readily obtained by a process similar to 
the preceding. 



What is the product of 

1. 4J by ^ J Ans. 29J. 

2. 8^ by 12 J? Ans. 106^. 
8. U^byisn Ans.^^%\. 



5. 2Hby 25}? ^ns. 548^. 

6. 57|byT9i? ^»«. 4571^. 

7. 97^ by 85^ ? Ans. 8336J:. 
4. 17} by 19^ f^ns. 341:^. 8. 123}by208}?iln«.25749|. 

CASK V. 

IS* To square a mixed number whose fracHontU 
part is i. 

Method. — First, when the integer is even, square the 
integer, add \ of itself and the square of \. 
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Secondly, when the integer is odd, square the integer, 



add ^ of the next smaller number, and \\. 
What is tbe square 
!• Of 61^ ? Ans. 393V- 

2. Of sl ? Ans. 683V. 

». Of 12J? Ans. 150iV 
4. Of 25 J? ^n«. 63TtV 



5. Of 64i ? 

6. Of 96i? 
1. Of 158i? 
8. Of 3971 



Ans. 4128xV. 

Am. 9264^^. 

Ans. 25043 jiff. 

Ans. 15T807^ff. 



CAS& VI. 
19. To square a mixed number whose fractional 
part is }. 

Method. — First, when the integer is byen, square the 
integer, increase this by f of the integer, and by the square 
o/f. 

Secondly, when the integer is odd, square the integer, add 
I of the next smaller integer, and also 2^. 

What is the square 

1. Of 4f ? Ans. 22tV. §• Of 9f ? 



2. Of 81? Ans. 76/ff. 

8. Of 12|? Ans. 162^. 
4. Of 64f? Ans. 4192^^. 



6. Of 15J? 

7. Of 39|? 



Ans. 95-j^. 
Ans. 248^. 
Ans. 1580^^. 



8* Of 345f ? Ans, 1195433^- 



CASK VII. 
SM^. To square a numher whose unit figure is 5. 

Method. — Multiply the part preceding the units by itself 
increased by a unit, and prefix the result to 25. 
What is the square of 



1. 45? 

2. 75? 
8. 95? 
4. 235? 



Ans. 2025. 

Ans. 5625. 

Ans. 9025. 

Ans. 55225. 



5. 345? 

6. 385? 

7. 875? 

8. 9995? 



Ans. 119025. 

Ans. 148225. 

Ans. 765625. 

Ans. 99900025. 



CASE VIII. 
31« To sqtuire a numher ending in 25. 

Method. — When the part preceding 25 is even, square 
it, and add ^ of it to the result, and prefix the sum to 0625. 

When the part preceding 25 is odd, square it, add ^ of 
the next smaller number, and prefix (Tie re«uU lo ^^^. 
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Wliat is the sqaare of 

1. 225 t Arts. 50625. 

2. 425? Ana. 180625. 
8. 1625 ? Ans. 2640625. 
4. 1825 1 Ans. 3330625. 



5. 825? 

6. T25? 

7. 2125? 

8. 3125? 



Ans. 680625. 

Ans. 525625. 
Ans. 4515625. 
^718. 9765625. 



CASB IX. 
32* To square a number ending in 75. 

Method. — We regard the 75 as f , and then proceed as in 
the ca^e of squaring a mixed number whose fractional part 
is }. 

What is the square of 

1. 475? Ans. 225625. 6. 1075? Ans. 1155625. 

2. 875? Ans. 765625. 6. 1275? Ans. 1625625. 
8. 975? ^n«. 950625. 7. 1175? 1375? 

4. 775? Ans. 600625. 8. 1775? 4175? 2075? 

Note. — For other cases and methods, sec the author's '^ Methods of 

TSJLOBINO MSNTAL ARITHMETIC, etC.' 



» 



CASE X. 

2S« To find the product of any two numbers whose 
unit figures are 5. 

Method Take the product of the figures preceding the 

5 in each number^ increase this by J of their «u»n, and pre- 
fix the result to 2b. 

Remark. — If the sum is oddy the i or 5 tens, which remains when we 
take one-half, must be added to the 2 of the 25. 

Find the product of 

1. 25x45. Ans. 1125. 

2. 45x75. Ans. 3375. 
8. 65 X 85 Ans. 5525. 



4. 35x85. 

5. 95x75. 

6. 225x105. 



Ans. 2975. 
Ans. 7125. 



CASE XI. 

!24* To multiply without writing the partial pro- 
ducts. 

Method. — The method is indicated by the folUnoing prob- 
lem and its solution. 

/. Maltiply 5642 by 345. 
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Explanation. — Ist. 5 times 2 = 10 ; we write and 5642 ~ 

reserve 1 to "carry" 345 

2d. 5 times 4 == 20 4- 4 times 2, or B -f- 1 =r 29 ; write 1946490 
9 and reserve 2 to carry. 

3d. 5 times 6 + 4 times 4 + 3 times 2 + 2 = 54; 
write 4 and reserve 5 to carry. 

4th. 5 times 5 + 4 times 6+3 times 4 + 5 = 66 ; write 6 and reserve 
6 to carry. 

5th. 4 times 5+3 times 6 + 6 = 44 ; write 4 and reserve 4 to carry. 

6th. 3 times 5+ 4 = 19 ; write this since it is the last product. 

Note 1. — The above rule is, in practice, performed mentally. A little 
practice will enable a pupil to multiply rapidly and accurately by a num- 
oer consisting of several figures. Adepts can multiply by a number of 
twelve or fifteen figures, writing the result with great readiness. This is 
an unusual degree of proficiency, but any one can learn to multiply with 
a number of four or five figures. 

2. Let the pupil solve by this method some of the problems on pp. 45 
and 46 of Uie Arithmetic. 

CONTRACTIONS IN DIVISIONS. 
2S« All the methods of multiplying under Case I. may 
be applied to division, by reversing the operations. Thus, 
to divide by 2 J we multiply by 4 and divide by 10, etc. 

Divide 



Ans, 10. 

Ans, 16-^. 

Ans, 18. 

Ans, 29^1^. 

Ans. 35. 



1. 25 by 2f 

2. 54 by 3^. 
8. 225 by 12^. 
4. 485 by 16| 
5« 875 by 25. 
6. 4366J by 33^. Ans. 131. 

13. 8666|by333i. 

14. 256661 by 833^. 
16. 1567355 by 750. 
16. 85673250 by 875. 



7. 8760 by 50. Ans. 175i. 

8. 8960 by 37^. Ans. 238||. 

9. 7532 by 62^. Ans. 120^^. 

10. 8535 by 75. Ans. 113f. 

11. 9650 by 83^. Ans. 115f 

12. 3285 by 125. Ans. 26^. 

Ans. 26. 

Ann. 304. 

Ans. 2089 ff^ 

Ans. 9791 2f 



KEY TO MANUAL. 

GREATEST COMMON DIVISOR OP FRACTIONS 

Art. 1. 
4. G. C. D. of nuEnerators=B4 ; L. C. M. of denominators 

=9 ; G. C. D.=::f 

6. ^gL, ^, fl; G. C. D. of num.=t; L. C. M. of den.= 

72; G. C. 0.=,^. 

7. }, ^V» f I C^. C. D. of num.=3; L. C. M. of den.=200; 

G. C. D.=3f^|^. 

^« A» h Hf If; ^' ^' ^- of num.=:7; L. C M. of den.= 
120 ; G. C. D.=yfj^. 

10. ij«, :^, ^; G. C. D. of num.=5; L. C. M. of den.=12; 

G. C. D.=^. 

11. iji, 29A ^^ Aji; G. c. D. of nura.=U7 ; L. C. M. 

ofden.=20; G. C. B.^^^^^^l^. 

LEAST COMMON MULTIPLE OF FRACTIONS. 

Art. 3. 
e. ^, ^, 1^ ; L. C. M. of Qum.=200 ; G. C. D. of den.=a 
3; L. C. M.~66|. 

8. V', H. W» W- ; ^' ^' M- of num.= lt012T606 ; G. 

D. of den.=5; L. C. M.=34025521f 

9. j|, 10, ip, 124; L C. M. of num.=119120; G. C. D 

of den.=l ; L. C. M.=1191020. 

10. J, f , i, f ; L. C. M. of Qum.=63 ; G. C. D. of den -=4 ; 

L. C. M.=15f. 

11. 2^^ ^, ijA; L. C. M. of num.=105; G. C. D. of den. 

=:4;L. C. M.=AJ^=26i. 

12. L. C. M. of f tV aod ^1=2^=4^; A goes ^-t-J=6 

times around; B goes ^^-t-^= 9 times around; C 
goes ^5-4.-5-^=10 times around. 

(278) 
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CIRCULATINa DECIMALS. 
Art. 9. Oase I. 

10. ^^=0.9411764705882352. 

Art. 12. Gase IIL 

2. .2a7=.2H=.2^r=^'^=tW=A- 
8. .854=.2if=.2A-^=TiW=H. 
4. .236=.2H=.2A= ^^=iVV=*f 
6. .59d=.5B=-5H=^='A^=H- 

6. .47207=.47|H=.«T¥r=^=-Am-Hf 

7. .84234=.84fM=.84,*A:=^=Am=H|. 

8. .36135=.35Hf=.35^=^=ifJ£=i^. 

». .9285714=.9|||ei=-9TW]¥r. dividing by 11=.9tVM-; 
dividing by 3=.9^^; dividing by 481=.9f=^ 

Note. — HUa may also be reduced by anding the G. G. D. of both 
telrmBy and aiyiding by it. 

Page 271. 

1. O.OJ=|of fV=!fV; l^ence T.Oi«t^. 

2. 0.06=.0f=.0|=|of^=^; hence 2.06=23*5. 

3. 0.003=.00i=|of ^=s^^^; hence 6.003=5^. 

4. i8.5=:18.518518 etc. == 18.51 8= 18fH= 18^4- 
o. 57.1428=5T.i4286i=57|. 

6. These are mere puzzles. The valae of .0^ is -^g, and of 
the second ■^. 
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GAUGING. 
Art. 784. Page 418. 

1. 36—28=8 in.; mean diameter=28+i of 8=33J in. ; capadtyai 
(33i)«x40x. 0034=151 J gal. 

2. 29—26=3 in.; mean diam.=26+|of 3=27| in.; capacity=(21t)* 
X86x. 0034=94.595616 gal. 

REVIEW OF MENSURATION. 
Page 418. 

I, j 0^-^42=^ ; hence the scale is ^ inch to a mile. 

a. i the altitude=9 ft.; 34x9=306 sq. ft. 

8. Base of the right-angled triangle = i of 24, or 12; heights 

\/324— 144=13.41+ ft. 

4. Half sum of 8ide8=(25-f 354-40)-*-2=50; 50—25=25; 60—35= 
15; 50— 40=10; area=\/25Xl5XlOx50=433.014-8q. ft.; co8t=$6X 
433.01=$2166.05. 

5. Surface of block=:6xl2a=72 sq. in.=3V ^* J^'t ^^^ ^^ 8treet= 
500X15=7500 sq. yd.; No. of b)ock8=7500-i-yV=135000. 

6. Surface of brick=8x 4=32 sq. in.=J sq. ft,; surface of pavement= 
1X18x48=518 sq. ft.; No. of bricks=518-i-i=2331 bricks. 

1. Area of plot=135;< 95=12825 ; surface of sod=15 X 24=360 sq. 
in.=2Jsq. ft.; 12825-4-2J=5130 ; co8t=$1.50x51.30=$76.96. 

8. Space occupied by one picket and distance between two picket8?= 
4-f-3=7 inches ; 20 rods=3960 inches ; No. of pickets in side of gar- 
Alens=3960-f-7=565 and 5 inches remaining ; but as we have allowed 
for a space outside one of the pickets, we have room for another picket ; 
hence, in the leng^th there are 566 pickets, or 1132 in the two sides ; 15 
rod8=2970 inches; No. of pickets in end of garden=2970-i-7=424 and 
2 inches remaining; 424x2=848 in two ends; 1132-1-848=1980; cost 
^$9Xl.980=$17.82. 

9. The length of rail is the sum of the hypothenuses of the triangles 
formed by the rail and the steps. Length=\/'7*+9 J* X 18=210 in.= 

I7jft 

(280) 
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10. Sorfiioe of stairs on floor=15iX8issl27| sq. ft.; whole snrfiEuse of 
floor=(58x34— 127jf)x3=s5532i sq. ft; cost = $33.25x5.532} => 
I183.95+. 

11. Altitude of rhombus=\/225— 81=12 ; area of tile=12xl5= 
180 sq. in.; 180x1000=180000 sq. in.=1250 sq. ft.; cost=$.76x 
1250=$937.50. 

12. Length of rafter=\/24«4-10*+}=26J ft.; surface to be slatedaa 
26^X00X2=3180 sq. ft.; cost=$14.75x31.80=$469.05. 

13. Area of y^d=1296 sq. ft.; area of basin=113.0976 sq. ft.; length 
of fiowerbed=36x 3— 4x2=100 ft,; area of bed=l 00 X 4=400 sq. fU; 
113.09764-400—513.0976 ; area to be paved=1296— 513.0976=782.9024 
cq. ft.=86.9891J sq. yd.; cost=$2.25x 86.9891 i=$l 95.7256. 

14. Surfece of globe =4x4x3. 141 6=50.2656 sq. ft.= 7238.2464 sq. 
m.; pre8sure=15x 7238.2464=^108573.696. 

^ 15. The rope is the hypothenuse and the post the perpendicular of a 
rlght-!uigled triangle of which the b^e is the distance of the horse'f 
mouth from the post ; ba8e=V^100 — 36=^8 ; area of circle grazed=> 
3.1416X64=201.0624 sq. ft. 

16. Area of outer circle=55*x3.1416 ; area of inner circle=(44})' 
X3.1416; area of.course=(55«— (44})«)X3.1416=3282.1866; cost= 
$.10X 3282.1866=$328.21866. 

11. Area of square floor=:27 J X 16i~446.S75 sq. ft.; area of bow=ll' 
X3.l4l6-j-2 = 190.0668 sq. ft.; whole area = 446.875-}- 190. 0668 = 
636.9418 sq. ft. 

18. Area of ellip8e=10X7JX3.1416=235.62 sq.ft.; content8=235.62 
X4=942.48 cu. ft.; No. hhd.=942.48x 1728-^(231 X 63)=1 11. 90Jhhd. 

19. Area of plot=625x 3.1416; area of circle bounded by outer 
edge of walk=576x 3.1416; area of plot outside of walk= (625—576) 
X 3.1416; area of plot inside of walk=529 X 3.1416 ; whole area to 
besodded=(625— 576-f 529)X3 1416=1815. 8448 sq. yd.; cost=$0.12X 
1815.8448=$217.901376. 

20. Circ. of base=30x 3.1 416=94.248 sq. ft.; convex surface=94.248 
X45=4241.16 sq. ft.=471.?4 sq. yd.; cost=$.25x471.24=$117.81. 

21. Surface of frustum=(10-i-l)X2=22sq.in.; 1x5=5 sq. in.; 22-f 
5=27 sq. in. 

22. The bin is the frustum of a pyramid ; slant height=:V^y-|-J= 
2.5495-h; surface=(2}-f 3}) X 4x2.5495-4-2=30.594 sq. ft.; surface of 
bottom=2}x2J=6J sq. ft.; surface to be lined=30.594-4-6i=36.844sq. 
ft.; cost=$.20x36.844=$7.3688; contents of bin=(y-f V+V)XS-^3 
=W cu. ft.=39240 cu. in.; 39240-J-2150.42=18.24bu. 
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as. ConteutB of frustum of oone=(81+16+36)X (8.1416-1-144) x 40 
-f-3=38.688} cu. ft. 

'H. Surface=12'X 3.1416=452.3904 sq. in.; contents of sphere=12* 
XiX3.1416; contents of inner 8phere=10'XiX 3.1416; contents of 
solid part=:(12»— 10»)XiX3.1416=381.1808 cu. in. 

25. Contents of water=24Jxl3Jxi=81i cu. ft.; weight of water=s 
1000 oz. X 81§=81666} oz. =5104* lb. ^ 

20. Surfaceof wall=25x3.1416Xl4=1099.56sq. ft.; surface of dome 
b25'X 3.1416-^2=981.75 sq. ft.; whole surface to be plastered^ 1099.56 
+981.75=2081.31 ; co8t=$.25x2081,31=$520.32f. 

27. Contents of large box=18xl2x8=1728cu. in.; contents of small 
box=2X 2X2=8; No. of small boxe8=1728-f-8=216=18 doz. 

28. 100 sq. ft.= 14400 sq. in.; hence thickness=l-f.l4400=.000060+ 
in. 

29. Contents of ice-house=40x 30x20=24000 cu. ft.; No. sq. ft.= 
24000-5-i=48000 sq. ft.; weight=56x 24000=1 344000 lb. 

50. 25 mile8=44000 yd.; contents of canal=44000x9xV =726000 
cu. yd.; amount done in 1 day=l 2x500=6000 cu. yd.; No. days= 
726000-4-6000=121. 

51. Amount paid men=$1.50x 500x121 =$90750; 6% of $90750= 
W537.50 ; propo8al=$90750+$4537.50=$95287.50. 

52. Cubic feet in room=60x 40x12=28800; No. per8ons=28800-i- 
50=576. 

33. No. cubic inche8=$4116-i-$l 2=343; edge of cube=^343=7;. 
surfaceof cube=49x 6=294 sq. in.; cost=$.02x294=$5.88. 

34. Area of end of roller=(llJ)'x 3.1416; area of end of hollow 
part=(10})«X 3.1416; area of solid part of end=((llj)«— (10J)»)x 
3.1416=V«^X 3.1416; contents of solid part of roller=V\i^X 3.1416x40 
=2049.894 cu. in.; weight=4J X 2049.894=9224.523 oz.=576.532t J lb. 

35. Contents of ball=216xi of 3.1416 =36X3.14 1 6; area of base of 
coae=9x 3.1416; altitude of cone=(36 X 3. 1416-^-9 X 3.1416 ) X 3= 
12 in. 

36. Area of section, which is a trapezoid=(8-l-12) X 4h-2=40 sq. yd. 
5 miles=8800 yd.; contents of embankment=8800x 40=352000 cu. 
yd. ; cost=$. 15 x 352000=$52800. 
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